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FILE-HOLDING APPLIANCES. 
By Josnua Rose. 


ing, and any appliance that will enable the inexperienced to 


ed. 
| Ifthe latter is 10 1b. to the inch, the dise will be pressed 


ted against the surface with a total pressure or holding-down 


| and easily used. 


accomplish that object is a valuable adjunct. In Fig. 1 we) would give the height of # mountain much more accurately 
present such an appliance. A is a handle, to the underneath | than a barometer. Further, a whole range of mountains 
side of which the file is screwed, and in the ends of which are) might be measured in a few hours by this instrument, while 
the four screws BB, Attached to the handle A, on its under-| with the barometer a single ascent often occupies several 


neath face, are the springs 
sented in our illustration as being the strin 
of nuts D, is held in the piece of wood ie 
which latter may have cut in it a recess 
slot or groove of such shape as may be re- 
quired to receive the particular pieces of 
work to be operated upon, and is then 
fastened to the vice-bench by nails or 
screws. ‘I'he operation is to move the 
handle back and forth in the usual man- 
ner, relaxing the pressure during the back 
stroke so that the springs CC may, durin 
that stroke, lift the file off the work an 
prevent any undue abrasion of tie file- 
teeth. The amount of metal the file will 
cut off is determined by the distance the 
ends of the screws BB project through the 4 
handle, since it is obvious that so soon as 3 
they contact with the surface of the springs 
CC, the file can not descend any lower, and 
hence can perform no more duty. The 
whole appliance is easy to make, easy of 
application, and for many special kinds of 
work exceedingly useful, since, in addition 
to insuring that the work be filed straight, 
it renders the filing of the work too small 
impossible after the screws BB are once 
properly adjusted. 

In Fig. 2 we have a file-handle for use in 
narrow spaces, such as the steam-chests of 
inside cylinder locomotives. A represents 
a wooden handle, square at one end to re- 
ceive a file, and round at the other to be 

rasped in the hands. The file is fastened 

y countersink head-screws to the under- 
neath face of the handle, while upon the 
back of the latter is the strip of steel B 
which rests at each end upon the spiral 
springs DD, and which is retained in its po- 
sition by the screws E, passing an easy fit 
through it, and screwed into the handle. F 
is a roller or revolving tube passing over a 
stem provided with a cube at each end, 
and being adjustable by a screw, as shown 
at G, at the other end—-this roller F being 
used as a support or fulcrum on which the 
strip of steel B slides when the file is in use, The only ob- 
jection to this form of file-holder is that it places as much 
pressure on the file during the backward as during the for- 
ward stroke, and hence soon wears the file-teeth dull. It has, 
however, the advantage that one man can use it, and is, there- 
fore, in the end as economical as any other form of the same 
kind of appliance. It is obvious that either end of the file 
can be made to cut the most by using the handle with that 
object in view. 

n Fig. 3 we have an appliance also used for the same pur- 
poses, and where it is an object to take off as small an amount 
of metal as possible, this form of handle is decidedly advan- 
tageous. A is a wood handle, having the file screwed on one 
side and a roller-path B screwed on the opposite side or face. 
D is a wooden lever with a roller attached to the extreme end. 
In our illustration this apparatus is shown in operation upon 


the valve-seat of an inside cylinder locomotive, the edge of} 


the steam-chest serving as a fulcrum for the lever D. In the 
absence of such an existing fulcrum, one must, of course, be 
provided. The pressure on the file and the exact spot on the 
work to be filed can be very finely and exactly determined b 
using this appliance, and, furthermore, the rapidity wit 
which it can be changed from one spot to another of the work 
renders it exceedingly useful for the finishing part of the 
file-surfacing. 


INSTRUMENT FOR MEASURING DISTANCES AND 
HEIGHTS OF MOUNTAINS. 


By Epwarp C. PICKERING, Professor of Physics in the 
Massachusetts Institute of Technology. 


Ir is designed for measuring the distances and heights of 
mountains. It consists of a common telescope, with a level 
attached, a scale of equal parts in the eyepiece, and with a 
mirror of plate-glass tastened to the object, so that it can be 
set at any angle. Two i are seen, one through the 
glass, and the other by reflection from its surface, and any 
two objects may be made apparently to coincide by turning 
the mirror through the proper angle. Selecting as our object 
the mountaia whose distance is to. be measured, and as the 
other any convenient, well-defined point, the telescope is 
moved through a known distance, and the apparent change 
of position of the two images is measured by the scale. From 
this the distance may be determined with all the accuracy 
needed for an ordinary map. It is, in fact, equivalent to the 
stadia, with the advantage that an assistant need not be sent 
up the mountain to be measured, and with the same accuracy 
that would be attained if he could carry a pole a hundred or 
a thousand feet long. ‘he altitude is then determined by 
levelling the telescope and reading the apparent eleyation 


CC. The work, which is repre-| days. 


Fig 1 


| weight, equal to the area of the disc, multiplied by the vacu- 


dum, or in the case of a 12-inch disc—the usual size—1130 Ib., 


or over halfaton. This weight would be ample to support 
an ordinary ratchet, if it ona be applied directly over it, As, 
however, it has to be put sideways of the disc (2), an additional 
support (9) becomes necessary to counteract the leverage thus 
created on the bar (7), or else the disc would be lifted on the 
side on which the ratchet were applied. 
Provision is made, by a screw-joint, to 
place the supporting-rod (9) anywhere on 
the bar (7), as well as for adjustment in 
height ; but, of course, as regards position, 
it is always best at the end of the bar as 
shown. 

A modification as to how this arrange- 
ment can be applied is shown in dotted 
lines—namely, with an extra vacuum disc 
(10). This arrangement is preferable, 
being more convenient and universally ap- 
plicable. If this plan is adopted, a ring 
§ about 7} inch diameter in the groove (11) 
? on the disc (2) is used, and the vacuum 
produced under (10) by an india-rubber 
communication as illustrated, the ratchet 
being then always best situated in the 
centre of the two supports. Instead of the 
separate air-pump, the apparatus could be 
connected with that of a steam-engine, and 
appears to us a means of a which 
might be made generally useful, 


Fig. 3 
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[Iron.] 
RATCHET-BRACE SUPPORT. 


Waat fitter of ironwork has not been puzzled how to apply 
his ratchet for drilling a hole? If it is not always a matter 
of perplexity, it, at any rate, very frequently involves great 
waste of time and is exceedingly troublesome; if the brace 
can not be strutted or held by men, a hole has not seldom to 
be cut with a chisel in order to bolt on the pillar. The appa- 
ratus which we illustrate, the invention of Mr. H. J. H. King, 


will overcome that difficulty, and in such cases be found 
highly useful, since the support can be attached to any regu- 


RATCHET-BRACE SUPPORT. 


lar surface by the simple pressure of the atmosphere, a vacu- 
um being produced by means of an air-pump. 

The illustration, . 1, shows a pillar (1) cast in one piece, 
with the disc (2) also shown in the plan, Fig. 2, in a groove, 
on the outer edge of which is fitted an india-rubber ring (3), 
which will make an air-tight joint with any a even 
surface (5) intended to be drilled. A small air-pump ( is fit- 
ted inside the top of the column (1), and by means of this the 
air is exhausted from the interior of the pillar, the tap (6) 
having been shut off previously, but quickly opened again 


COMPETITION OF DRY-PLATE 
PROCESSES. 


Tue French Photographic Society has 
issued the following regulations in respect 
to this competition : 

A prize of five hundred francs will be 
awarded to the author of the best process 
of obtaining clichés by means of dry 
films. 

The desideratum will be a preparation 
capable of keeping good as long as possible, 
and which, poured upon a glass or Jess 
weighty and fragile support, will permit 
of obtaining, by simply vine and with- 
out washing, a film as sensitive and per- 
fect as that of wet collodion. 

In case the conditions may not be per- 
fectly fulfilled, the prize will be given, 
either in one sum or in parts, to those who approach nearest 
to the object desired. 

The competition is international ; the only exclusions made 
will be the members of the jury, the president, vice-presi- 
dents, and council of the French Photographic Society. 

The jury charged with the award of the prize will be 
chosen by the French Photographic Society at their Novem- 
ber or December meetings, 1876, and any intending competi- 
tors may withdraw if elected. 

The competition will commence at the date of the election 
of the jury, and close on the Ist of January, 1877. All com- 
munications must be forwarded before this date to the Secre- 
tary of the Society, 20 Rue Louis-le-Grand, Paris, 

All contributions must be composed of at least six prepared 
plates, not less than eighteen by twenty-four centimetres, 
together with 250 cubic centimetres of the product which has 
served for their preparation, Further written directions 
must be sent respecting the mode of operating and prepara- 
tion; the whole in a sealed packet, bearing the name and 
address of the candidate. 

‘The opening of all packets, boxes, etc., will be made in 
the presence of the candidates or their agents, or after a fort- 


-night’s notice has been given by a letter sent by the Secretary 


of the Society. 

The candidates must themselves operate in the presence of 
the jury under certain fixed and similar conditions previously 
determined, or if it is impossible for them to be present, they 
must communicate in respect to any experiments that the 
jury may desire to have carried out. 

The jury will have the right of demanding supplementary 
materials or information, but the candidate has no right to 
insist upon any further tests they may desire made. 

The work of the jury shall not commence before two 
months have elapsed after the closing of the competition, and 
the report shall be made in the month following that in 
which the last experiment was made. 

The nature of the process chosen, and the explanation of 
the jury, shall be published at the same time that the decision 
of the jury is made known. 


Padvertiement.] 
AMATEUR WOOD-WORKERS 


Can find every thing they require in rare and fancy woods 
Janed ready Yor use, at Geo! W. Read & Co's, 186 to 200 


after a dozen strokes or so have been made with the pamp, 
and thus the space under the dise is in communication wi 


wis street, New-York, Send &cent stamp for catalogue 
and pricelist. We also call the attention of manufacturers 
to our general price-list of hard-wood lumber and 
veneers, , 


from the graduated scale which is now turned round. By a! the interior of the column itself, and the vacuum will be equal- Ba ‘Ths 
second inclined level, higher mountains may be measured. ye 
It will probably equal in accuracy a large theodolite, with he See 
Iv requires a great deal of practical experience to enable! the advantage that it does not involve a finely gradua Be 
an artisan to use a file so as to file work level and not round- peiee Jicote mounting. It is therefore inexpensive, light ee 
It could be carried by any traveller, an ee" 
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ALLUVIAL BASIN OF THE MISSISSIPPI RIVER, 
REVIEW OF THE REPORT OF THE U. 8. LEVEE COMMISSION, 
In 1875 the Commission of Engineers authorized by the 


Forty-third Congress to report a permanent plan for the re- 


clamation of the alluvial lands of the Mississippi River sub- 
mitted their report to the President. 
contemplates raising the present levees from 3 to 11 feet 
above the great flood of 1858, and involves an estimated cost 
of $46,000,000. 

“ The outlet system,” approved by the Commission, is thus 
briefly and clearly explained in the report : 

- he plan consists in abstracting from the river, and con- 
ducting by separate channels to the Gulf, such a volume of 
the flood-discharge as shall be sufficient to bring down the 
flood-level to a height easily under control by levees.” 

Referring to Bayou Atchafalaya, the report says: 

“ This outlet it has been proposed to close, and we desire to 
place on record our decided Ganagaevel of any such scheme.” 

The reopening of Bayou Plaquemine, under certain condi- 
tions, is recommended, 

The following refers to Bayou Lafourche : 

“ Its closure was recently recommended by a majority ina 
board of State engineers, in our judgment unadvisedly.” 

The Commission thus expressed their regret that the arti- 
ficial depletion of the river is not likewise practicable : 

“ In fine, then, this Commission is forced unwillingly to the 
conclusion that no assistance in reclaiming the alluvial region 
from overflow can judiciously be anticipated from artificial 
outlets. They are correct in theory, but no advantageous 
sites for their construction exist.” 

Believing that depletion will permanently lower the height 


of the floods, the Commission of course infer that the closure | 


of the numerous and extensive gaps now existing in the 
levees, and which constitute so many outlets in flood-time, 
will necessarily raise the flood-line permanently, and hence 
necessitate a corresponding elevation of the levees. The ex- 
tra heights of these the Commission estimate as follows : 

“ Near the mouth of the Ohio the levees should be made 
about three feet above the actual high-water flood of 1858. 
*#*### The height above this level should be gradually in- 
creased to about seven feet at Osceola ; thence to Helena the 
latter height should be maintained ; thence to Island 71 the 
height should be gradually increased to ten feet; thence to 
the vicinity of Napoleon it may be graduaily reduced to 
eight feet ; thence to Lake Providence it must be gradually 
increased to eleven feet; thence to the mouth of the Yazoo 
it may be gradually reduced to six feet, and it should thus be 
maintained to Natchez ; thence to Red River landing it must 
be gradually increased to seven feet ; thence to Baton Rouge 
it may be gradually reduced to five feet; thence to Donald- 
penetile this height must be maintained.” 

The report, therefore, declares in effect : “ If we reduce the 
volume of water in the channel,a permanent lowering of 
flood-line will result. If we increase the volume, a permanent 
elevation of this line will occur.” 

The non-professional reader wil] iully comprehend the effect 
of elevating or lowering the slope of the flood-line if he wiil 
bear constantly in mind that the lower end of this slope is 
unalterably fixed by the Gulf of Mexico. Hence, if the slope 
be raised at all it must come higher up on the levees. 

An examination of the map of the mouths of the river will 
show that precisely the opposite effect to that anticipated by 
the Commission has occurred in each one of its several passes 
and bayous. Zhe less the volume the shorter is the outlet 
from the river to the sea, and consequently the steeper is its 
slope in every instance. 

e river throughout the 1100 miles of its course below the 
Ozark spur near Cape Girardeau likewise presents successive 
phenomena in direct conflict with the theory of the report. 
As we descend the river through its alluvial basin, the sur- 
face-slope of its tlood-line becomes less and less steep below 
each succeeding tributary,and its volume becomes concen- 
trated into one uniform channel, with increased depth and 
diminished width. At Cairo this slope is about 6 inches to 
the mile ; at Vicksburg, about 4 inches; at Red River, about 
S3inches ; while below New-Orleans it is reduced to less than 
14 inch to the mile. Thus the main stream and each of its 
active passes and bayous teach us that in proportion as 
the volume of discharge is diminished the flood-slope of each 
is permanently increased. ‘ 

believe every other sediment-bearing river in the world 
through its alluvial basin gives similar evidence of its obe- 
dience to the same law, and exhibits results the very reverse 
of those anticipated by the Commissior. 

The recommendations of the report »vcm likewise at vari- 
ance with the recognised principles of hydrodynamics. 

The flow of a river is partially checked by the bends and 
irregularities of its channel, but the chief element retarding 
its velocity is the friction of the bed. Gravity is the force 
that overcomes this friction. A pipe four feet in diameter 
has but four times the circumference or frictional surface of 
one only a foot in diameter, but will corftain sixteen times as 
much water. Hence the frictional surface, retarding the ow 
in the larger pipe will be only one fourth as great, in propor- 
tion to volume, as that in the smaller one. Therefore, to 


The plan recommended | 


These slopes all prove that each is obedient to this inexora- 
ble law. 

The report has received the following indorsement from 
Gen, A. A. Humphreys, Chief of Engs., U. 8. A.: 

“I beg leave to say that the views, plan, and recommenda- 
tions of this board meet with my full concurrence.” 

The public will naturally infer that the reasons which in- 
duced the highest engineer officer of the army and the mem- 
bers of the Commission to recommend a plan so apparently 
in conflict with the phenomena of the river and with the 
principles of hydrodynamics, must rest upon facts so tho- 
| seughly established as to defy successful denial. 


A MYSTERIOUS CLAY. 


The report says: “ It is asserted in the most confident man- 

ner that the river is flowing in a bed composed of its own de- 

| posit, with dimensions regulated in accordance with its own 

| needs ; and hence that the increased velocity, resulting from 

the confinement of its flood volume between levees, will rap- 

| idly excavate its bed to a correspondingly greater depth, thus 
| avoiding any permanent increase in the high-water mark. 

“ This reasoning, if true, would establish conditions singu- 
larly fortunate for the levee system ; but, unluckily, the wish 
has been father to the thoughi. Uncompromising facts show 
that the premises and conclusions are both erroneous for the 
lower Mississippi. Very numerous soundings, with leads adapt- 

to bring up samples of the bottom, were made by the Missis- 
sippi Delta Survey throughout the whole region between 
Cairo and the Gulf. They showed conclusively that the real 
bed, upon which rest the shifting sand-bars and mud-banks 


which is invulnerable to every thing but the persuasive tal- 
low of the sounding-lead is a reality, asserts that “ the bed of 
the Mississippi can not yield.” Hence there can be no deepen- 
ing ; and as caving banks are “ noi quite so agreeable to con- 
template,” they are excluded from the proposed plan, and 
hence there can be no widening of the river. We are there- 
fore told,“ in fine,” that, “ If we guard against these crevasses 
by raising and strengthening our levees, an elevation of the 
high-water mark exactly proportional to the incressed volume 
will be sure to occur,” 

The reader will see that the question is, by these “ uncom- 
promising facts,” greatly simplified, and he is therefore pre- 
pared to comprehend the following profound proposition, 
which succeeds the last question, and by which the problem 
has been finally solved : . 

“ To contain a quar: of water a vessel must have exactly 
the requisite number of cubic inches; and a like principle 
applies with equal force to water in motion.” 

Svidently if the quart measure can not be deepened or 
widened, and yet must receive more water, its sides must be 
raised, and thus we have the principle stated by which the 
Commission estimated the precise number of feet above the 
flood-line of 1858 that ave required by the levees, if we expect 
them to receive all of the flood-water within them ; because 
“a like principle applies with equal force to water in mo- 
tion.” 


SOLVING A PROBLEM IN HYDRODYNAMICS BY MENSURATION 
ALONE. 


Impressed with the immutable truth of the quart proposi- 


made by local causes, is always found in a stratum of hard 
| blue clay, quite unlike the age deposits of the river. It | 

is similar to that forming the bed of the Atchafalaya at its | 
| efflux, and, as is well known, resists the action of the strong | 
current almost like marble. Clearly, then, the bed of the | 
| Mississippi can not yield, and if the velocity be increased suf- 
ficiently to compel an enlargement of the channel, it must be 
made by an increased caving of the banks, an effect which it 
is not quite so agreeable to contemplate.” 

This extract, I believe, contains all the “ uncompromising 
facts” relied upon for the assumption that natural laws will 
be reversed if the proposed plan: be carried into effect. The | 
report virtually admits that, but for the existence of a peculiar 
blue clay, these “ singularly fortunate conditions for the levee 
system” would be established. That is, that the extra height 
proposed for the levees would be unnecessary. 

The present Chief of Engs., U. 8. A., and one of the mem- 
bers-of this Commission, were the authors of the Delta Sur- 
vey Report, in which the existence of this peculiar clay was 
first asserted as a positive fact, and it is possible that “ the 
wish has been father to the thought” expresed in the above 
extract. The reader should remember, however, that asser- 
tion is not evidence. When we divest the question of the 
dogmatism which envelops it in this report, and in that of 
the Delta Survey, it will seen that the existence of this 
peculiar clay is altogether mythical, and that it is oft es- 
tablished by a mass of “ uncompromising facts.” 

Blue clay is found in the bottom and banks of the Missis- 
sippi at various loalities, from the head of its alluvial basin 
| to the Gulf of Mexico. The exposure of the various strata ia 
its banks above low-water mark,and the intersection of these 
| strata in various artificial excavations ; their rapid destruc- 
}tion by the river current where the main stream 
forsakes its old channel and ploughs out a new bed 
through one of its many characteristic cut-offs; the pene- 
tration of several of these strata by the artesian well at New- 
Orleans before it had reached a depth equal to the present 
bed of the river at that place, and through which strata the 
river has evidently cut its way,all prove that the ordinary 
blue clay of the river will not resist the incessant action of 
the current. 

The Chief of Engineers, U. 8. A., in one of his numerous 
| papers in 1874 against the jetty improvement of the mouth of 
the Mississippi, refers to this invulnerable clay as existing in 
a shoal below Bonnet Carré crevasse, where it is declared by 
him to constitute a bar about 30 feet higher than the bottom 
of the river above the crevasse. The Commission thus 
speaks of this shoal : 

“ The truth is, there is a natura! contraction in the channel 
at this point, which has remained unchanged for at least a 

uarter of a century. * * * To put this matter beyond 
| cavil, a resounding of the old lines,as nearly as the want of 
exact bench marks would permit, was made for the Commis- 
| sion by Mr. G. W. R. Bayley, C.E.” 

We thus have one definitely fixed location in the river, and 
| I believe the only one definitely stated, where this clay can 
| be found, according to the testimony of those who declare 

that it does really exist. 

The only part, however, of Mr. Bayley’s testimony relative 
to this mysterious clay which these parties accept, is his mea- 
surements of the size of the channel, and these they miscon- 
strue (as I will hereafter explain), to support their theory that 
|a crevasse will not cause a deposit below it. They fail to 
| state that their witness positively declares in his report that 
| his sounding-lead sank from 12 to 24 inches deep into this 
| shral, which the Chief of Engineers, U.S. A., styles a “ hard, 
blu. clay, of older formation.” Their eminent witness, in- 
deed, absolutely ridicules the idea of the existence of such 
clav there, or anywhere else in the bed of the river. 
| 4« reference to the Delta Survey Report will show that the 
| only positive evidence of the existence of this mysterious clay 
| was obtained from its“ numerous soundings,” which are re- 
| ferred to in the above extract. So far as I know, neither the 
| Chief of Engs., U. 8. A., nor the Commission claims to possess 

any other real evidence of its existence. 
have myself sounded almost every bend in the river from 
| St. Louis to New-Orleans, and have been on the river bottom 
| in the diving-bell in some part or other of every fifty miles of 
| that distance, yet I have never met with any clay more un- 
yielding than the common blue clay of its bed and banks. 

The supposed invulnerability of a clay that is proof 

| against every thing but the sounding-lead is therefore seen to 


be the sole basis of a theory in direct conflict with natural 
laws, and is made the only warrant for positive official decla- 
rations which are disproved by observation and experience ; 
| while the assumption that it “ resists the action of the strong 
current almost like marble” can not be reconciled with the fact | 
| that in the “very numerous soundings” referred to it has | 
readily yielded samples of its substance to the sounding-lead ; | 
| nor with the still more stubborn fact that the plummet of Mr. | 
| Bayley, the Commission’s own witness, sank from one to! 
| two feet deep into the river bottom, where this peculiar clay is | 
} positively declared by the Delta Survey Report ; by the Chief | 
| of Engs., U. 8. A.; and by the report of this Commission also, 


tion, these investigators have clearly been misled into 
attempting to solve their problem by the “like principle ;” 
but unfortunately the principle involved in the number of 
cubic inches in the quart is one relating to space alone, and 
“a like principle” can not apply “ with equal force to water 
in motion,” because this goes still deeper into the realm of 
mathematics, and involves two other principles, namely, time 
(or velocity) and force (or gravity), neither of which can be 
investigated by geometry, and either of which must greatly 
modify the question of space or channel capacity. The enor- 
mous elevation of flood-line predicted by the report proves 
that neither of these two principles was considered ; but be- 
lieving “ an elevation of the high-water mark exactly propor- 
tional to the increased volume will be sure to occur,” the 
question was treated simply as a problem in mensuration. 
In other words, the enormous estimate of $46,000,000 is sub- 
mitted to Congress on the assumed solution of a problem in 
dynamics, in which but one of its three essential elements 
(space) was considered, and hence it is without any value 
whatever. 

Let us, however, concede for the moment that the bottom of 
the river will not be deepened by the increased forces due to 
the increased volume which the levees will concentrate with- 
in its bed. We have abundant evidence that the banks are 
vulnerable, consequently there is nothing to prevent the 
widening of the river-bed when its volume of water is in- 
creased. This must inevitably occur. As the average high- 
water section of the river below its lowest tributary is about 
200,000 square feet, with a depth of about 100 feet. a widen- 
ing of about 300 feet would be sufficient to accommodate the 
extra ten feet of height which the Commission assume would 
occur by the completion of the levees. This widening would 
be a matter less serious than what would certainly hap- 
pen if their theory be correct. For if the flood-slope be 
steepened eight or ten feet, it must be evident. that, unless 
some other reversal of a natural law occurs, this increase of 
elevation (if it did happen) would greatly increase the current 
to which they attribute the caving. « 


THE OUTLET SYSTEM. 


Let us now examine the reasons given in the report for 
assuming that the depletion of the river by outlets otll prmne- 
nently lower its flood line. The report says: ‘ 

“ This plan [abstracting from the river by outlets] has been 
stoutly opposed by certain writers of ability upon the ground 
that reducing the flood volume will produce deposits in the 
channel before the outlet, and will thus ultimately raise in- 
stead of lowering the height of the floods. This argument, 
theoretically, is only tenable upon the assumption that the 
river-water is always charged with sedimentary matter to its 
maximum supporting capacity, an assumption which has 
been shown by three years of accurate daily observations at 
Carrollton and Columbus to be utterly unfounded. Indeed, 
it often happened that the amount of sedimentary matter per 
cubic foot of water was greater in low than in high stages of 
the river, and never was there any fixed relation between 
these quantities. In other words, Mississippi River water is 
undercharged with earthy matter, and therefore no reasonable 
reduction of its flood velocity by an outlet will produce a de- 
posit in the bed below.” 

It will be observed from this extract that the conclusions of 
the Commission are based upon two theories originally ad- 
vanged in the Delta Survey Report, namely : Ist, that there is 
no relation between the velocity of the current and the quantity 
of sediment carried in suspension by the water ; and, 2d, that 
Mississippi River water is always undercharged with earthy 
matter. 


RELATION BETWEEN VELOCITY OF CURRENT AND QUANTITY 
OF SUSPENDED SEDIMENT. 


In support of the first, the Chief of Engs., U. 8S. A., in one 
of his several jetty papers in 1874, referred to these observa- 
tions at Columbus and Carrollton, which were so convincing 
to him that he then declared it was “ unnecessary to pursue 
the subject further.” 

In answer to this reference I replied in 1874 that the quantity 
of matter held in suspension is modified by the depth of the 
stream, and that the element of depth was totally ignored in 
these observations. Hence they are unintelligible, and in spite 
of their accuracy, which I never doubted, they are without 
value. I also, in 1874, pointed out the axiom that relation 
must exist between cause and effect, and as a corollary of this 
truism, that relation must exist between their respective 
values or quantities; and as the current is unquestionabl 
the cause, and the suspension of the sediment the effect, it fol- 
lows that to declare that no relation exists between their 
values (or the quantity of sediment suspended by a given 
velocity) is to assert that no relation exists between cause and 
effect. One would naturally suppose, in the face of so unan- 
swerable a proposition as this, that it would be “ unnecessary 
to pursue the subject further.” 

he Chief of Engs., U. 8S. A., however, in one of his four 
jetty papers published in his recent official report (1875) 
returns to the subject, and reiterates the Delta Survey theory 


create the same velocity in each pipe, we must apply more | to constitute a permanent bar or contraction in the bed of the | ™ore emphatically than ever. But he advances no new 


force (gravity) to the water in the smaller one. This is done 
by giving it a steeper slope. Nature has done this in adjust- 
ing the slope of the main stream, and that of each of its out- 
lets to the sca, in proportion to its volume of discharge. 


river, 
WHY THE LEVEES MUST BE RAISED. 


roof, and the “ long series of exact measurements at Colum- 
us and Carrollton” alone are still deemed so conclusive on 
the subject that he now declares “ it will not be considered 


The Commission, being satisfied that this paradoxical clay | again ;” from which I infer that the proof in supportof his 
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proposition is exhausted. The fact that in these “ exact 
measurements” the element of depth was totally neglected, | 
although exposed eighteen months ago, is treated with perfect 
silence, like the fact of Mr. Bayley’s sounding-lead sinking 
from 12 to 24 inches into the “ hard blue clay of older forma- 
tion” at Bonnet Carré. Facts which can not be answered 
must of course be igno 

To understand the bearing which the neglected element of 
depth would have upon these “ exact measurements” the read- 
er should remember that it matters not by what occult mode so- | 


will occur below the crevasse, because the slackening of the 
current caused by the channel below, being then too large for 
the diminished needs of the river, would cause the water to 
deposit part of its sediment, and thus raise the river bottom 
below the crevasse, until the natural current was restored by 
the contraction. The Commission reiterates substantially 
what was asserted of this shoal by the Delta Survey Report, 
and by the Chief of Engs., U. 8. A, in 1874. 

It declares that the supposition of its being a result of the 
crevasse “ is an error in fact.” It says “ the mistake has been 


draw a line to D to represent the slope of the river from the 
head of the passes to New Orleans, this line being 84 times as 
long as A C, and the end at D being an inch and a quarter 
distant from the line A B. The line A C D will represent 
the slope of the river from the mouth of the South Pass to 
New-Orleans in flood-time, A being the mouth of the pass ; C, 
its head; and D, New-Orleans. Now suppose the two grand 
outlets or passes on the right and left of the South Pass were 
closed in such manner as to direct the entire river gradually 
through the South Pass, the temporary effect would be just 


ever the water acts upon the particles suspended, the elevation | caused by the discovery from soundings made ajter the cre-| what the Commission suppose would be, a permanent one. 


of any 


matter in the current, if heavier than the water, can | vasses have ceased to flow, that the channel below is smaller | The surface of the water would be raised at the entrance of 


only be the result of an equivalent force expended in raising it, | than that above, and it has been assumed that the difference | the South Pass in proportion to the rapidity with which the 


just as the lifting of it from the river bottom would be if | 
done by a steam-engine. In this case the force is the fall of 
a certain quantity of water from a higher to a lower level. 
In the case it would be the consumption of a certain quantity 
of coal. In either case a given force can only raise a certain | 
weight through a certain space in a certain time. It is sim. | 
ply impossible for the given force to raise the same weight | 
through twice the space in the same time. 2 

To raise a given weight of sediment through a given depth 
of water in a given time must involve the expenditure of 
twice the amount of force that would be necessary to raise | 


that weight through half that depth in the same time, and | hard blue clay of older formation than alluvion, and that the | from the Gulf to New-Orleans. 


as force, depth, and velocity do not increase in the same 
ratio, it is evident that the depth at any given locality must 
modify the quantity of sediment which any given rate of 
current can lift from the bottom. Consequently, unless we 
correct the results of the velocity and sedimentary measure- 
ments of the ‘Delta Survey at Columbus and Carrollton by the 
varying depths occurring when they were taken, these “ exact 
measurements” actually prove nothing. Unfortunately this 
correction can not be made now. The rise and fall of the 
river at Columbus is over 50 feet, and no account whatever is 
made of this fact in connection with these measurements. A 
record of the surface heights of the water at certain locali- 
ties gives no accurate indication of the alterations in depth, 
because the bed in all alluvial streams, at various localities, 
deepens as the water rises, and fills up or elevates itself as 
the water falls. This is notably the case between the piers 
of the St. Louis bridge. 

It does not follow, however, nor did I ever assert, that the 
normal quantity of sediment due toa given velocity is always 
present. These proportions must apes A change with 
the inconstancy of the river volume and the inequalities 
in the depth, size, and form of its channel, and likewise 
from the fact that caving of the banks generally occurs 
with a reduced current, while the water is falling, be- 
cause the supporting pressure of the flood-water against the 
saturated banks is then withdrawn. Observations immedi- 
ately below where the banks are caving would doubtless 
show the water to be overcharged with sediment. 

An experience of nearly forty years teaches me that the 
Mississippi River water, throughout its alluvial basin, is con- 
stantly varying the proportions of its suspended matter, in 
aeaselpante with the constant alterations of velocity in its cur- 
rent and its depth. At ene locality and moment the water 
may be overloaded, and then deposition will immediately be- 

in, and continue until the normal quantity only remains. 

he water thus relieved of a part of its load, when again 
quickened as it flows onward by some contraction in the 
channel or other cause, at once attacks the bed of the river, to 
recover the quantity due to such increased velocity. 

Blue clay and gravel, which are frequently found in the 
bed of the river, while not invulnerable to the action of the 
current, yield less readily to the river forces than other allu- 
vions, and if the current be accelerated where either of these 
constitute the bed, the water must necessarily recover its nor- 
mal charge less rapidly, and show, at certain stages below 
them, an undercharge of sediment. The bed a few miles 
above Columbus is composed almost wholly of gravel, cement- 
ed into considerable masses of iron-rust or oxide. I know 
this fact, for I have walked from side to side of the river-bed 
at that locality over more than 1000 acres of this material, 
under the shelter of the diving-bell, in search of the wreck of 
a steamboat, whose cargo and engine I recovered. 

The Chief of Engs., U. 8. A., declares that these “ exact 
measurements” show that the current of the Mississippi when 
most feeble can carry in suspension the greatest quantity of 
earthy matter found in it to the same extent that it can carry 
the least quantity found in it. 

The law of the conservation of matter and the correlation 
of forces is declared by Faraday to be “the highest law in 

hysical science which our faculties permit us to perceive.” | 

f this declaration of the Chief of Engineers, U. 8. A, be true, | 
it simply means that nature has excepted the Mississippi River | 
from this great law, and that the atoms composing the count- | 
less tons of sediment which jt is constantly bearing to the | 
sea, unlike those which arrange themselves in such exquisite | 
beauty in the snowflake, or those which constitute the majes- | 
tic planet, are borne onward here by the vast forces of the | 
river, without order and without law. 

This statement is in keeping, however, with the treatment 
proposed for the river, whose sediment-bearing features and 
alluvial bed, despite the facts which are presented by the | 
stream at every turn, are practically ignored. If its waters | 
were pure as crystal, and its bed from Cairo to the Balize | 
were of granite, the proposed plan might be justified. We | 
know that depletion by an outlet at Bonnet Carré would not 
then produce deposits in its channel below, and that its bed 
could not then yield. The river is, therefore, really treated 
asa crystal stream, flowing in a rock-lined channel ; because if 
its water is always undercharged, as these gentlemen declare 
it to be, they are safe in saying that “ no reasonable reduction 
of its flood velocity by an outlet will produce a deposit in the 
bed below.” So, in their opinion, the sedimentary character of 
the river evidently makes no difference. The great fact is 
lost sight of that the current of the ay stream is bur- 
dened with the detritus of a continent, which the rains and 
snews are levelling down and pouring into its grand trunk 
for transportation to the sea. No note is taken of the daily 
evidence that it scours out increased room for itself whenev- 
er its urrent is accelerated, and that its deposits are every 
where found where its current is at all retarded. If the wa- 
ter were really “ undercharged,” it would be perfectly easy to 
maintain a dredged channel through any one of its shoals ; 
whereas the efforts of the government to do this have inva- 
riably failed. The increased capacity of channel made by 
the dredge is greater than the river needs for itself, and con- 
sequently causes its current to slacken in the artificial en- 
largement, and to drop its extra burden of sediment there to 
obliterate the work of the dredge and recover its natural cur- 
rent. 


THE UNDERCHARGED THEORY DISPROVED BY FACTS. 
The shoal below Bonnet Carré crevasse was in 1874 cited 


by me to pore that if the current be checked by the deple- 
tion of the river by a crevasse, deposition of sediment 


is due to the crevasse.” 


Three crevasses have occurred at this point in the last 25 or | 


26 years. Now, as no measurements were taken before each 
occurred, it does seem like an assumption, quite as great 
on the part of the Chief of Engs., U. 8. A., to assert in the 
most positive manner that the shoal below Bonnet Carré cre- 
vasse always existed there. 

Yet we are assured by the Chief of Engineers, U. 8. A., that 
the subject was “carefully investigated,” and that it was 
found there had been no deposit whatever below Bonnet 
Carré crevasse, and that the bottom of the river there was of 


cross-section had unquestionably remained unchanged.” 
These statements are made in the absence of all measure- 
ments before the crevasse, and, therefore, in the absence of 
any positive proof of the fact asserted. 

The Commission publishes tables of several measurements 
of the river section at this locality, made by Humphreys and 
Abbot, Forshey, Ellet, and Bayley, and declare that “the 
surprising accordance” in them “ puts this vexed question for- 
ever at rest,” as if, forsooth, they should not accord, when 
each measurement was made under similar conditions. 

While we have good presumptive evidence that this shoal 
is really a deposit, the positive proof of the fact, namely, 
measurements of the river prior to these crevasses, is lacking. 
But fortunately Mr. Marindin, assistant U. 8. Coast Sur- 
vey, now effectually “ puts this vexed question forever at 
rest.” 

In 1838 Captain Talcott surveyed the Mississippi above the 
head of the passes. Since that time Cubitt’s crevasse has oc- 
curred ; and Mr, Marindin’s measurements made last year show 
that the bottom of the river below the crevasse has been raised 
from ten to twelve feet across its entire bed, and its channel cap- 
acity has been reduced at least one fourth, Where Talcott 
found an average of over forty feet, scarcely thirty feet in 
depth now exists. This fact is in reality an “ uncompro 
mising one,” and it is very damaging to the positive official 
statements of the Chief of Engs., U. 8, A., and it completely 
upsets the “ undercharged ” theory of the Delta Survey. 

In spite of these theories and assertions we now know that 
shoals are produced below crevasses, and we have good rea- 
son to believe that the one below Bonnet Carré crevasse is 
such a deposit. Mr. Bayley’s report on it, taken in connec- 
tion with the facts at Cubitt’s crevasse, leaves no reasonable 
ground to doubt that it is a recent deposit caused by the last 
crevasse, and that it will disappear when the crevasse is 
closed. 

The deposits below these crevasses show that the seem- 
ingly simple question whether the velocity of current has any 
relation to quantity of sediment carried in suspension, is one 
full of the deepest interest to the people of the United States, 
for on it must not only essentially depend the success of the 
plan to be adopted for the permanent protection of one of the 
most valuable alluvial regions in the world, but likewise the 
success of all attempts to improve the most magnificent high- 
way on the face of the earth—one constituting the only natu- 
ral outlet of more than half the entire available territory of 
the nation, and which alone is capable of sustaining four hun- 
dred millions of people. Attempts to improve the river pre- 
dicated on the untenable theories advanced years ago in the 
Delta Survey Report, and which have been so dogmatically 
maintained by the Chief of Engs., U. 8. A., ever since, must in- 
evitably result in failure. They are now reaffirmed by this 
Commission, whose president, Gen. G. K, Warren, U. 8. 
Engs., assures his chief that “ the foundation of the report of 
the Commission rests upon your invaluable surveys and inves- 
tigations, which, begun in 1850 and continued till 1861, are 
contained in the great work ‘ The Physics and Hydraulics of 
the Mississippi River.’” If the theories “ in the great work ” 
be abandoned, and a system based upon observed facts and 
natural laws be adopted, it will certainly secure the perma- 
nent protection of the alluvial basin with one quarter of the 
money estimated. If the correction of the river channel be in- 
cluded (as it should be) in such system, the portion of the basin 
above Red River can be reclaimed by permanently lowering the 
tlood-line of the river to such a level as to niake levees on that 
part of the river unnecessary, while the closure of the outlets, 
which the report insists on keeping open, will greatly lessen 
the necessary height of the levees below River, 

THE CLOSURE OF OUTLETS WILL LOWER THE FLOOD-LINE, 

The following diagram (Fig. 1) approximately represents 
the mouths of the Mississippi : 

At the head of the passes, the flood-line of the river is about 
thirty-six inches above the medium Gulf level.* The South 
Pass being twelve miles in length has consequently a slope 
of three inches to the mile. The South-west Pass is seventeen 
miles long, and having the same fall (36 inches) as the South 
Pass, has a slope of two and two seventeenths inches to the 
mile. Why is one so much steeper than the other, and why 
are both so much steeper than the main river? The latter rises 
at New-Orleans about fifteen feet above the level of the Gulf, 
or 144 inches above the level of the flood-line at the head of the 
passes. From this latter point to New-Orleans the distance 
is about one hundred miles, which divided into 144 inches 

ives a slope of less than one and a half inches to the mile. 
Nature has fixed these different slopes in obedience to the 
immutable law, which I explained fn the first part of this 
review. If we compare these slopes with the quantity of 
water carried through the channel of each conduit, we find 
that the steepest one, namely, the South Pass, has the smallest 
volume. It is only equal to one twelfth of the main river, 
while it has more than double its slope. 

The volume of the South-west Pass is only equal to one 
third, while its slope is 47 per cent greater than that of the 
main river. Each one of the many outlets of the river pre- 
sents the same phenomenon. The smaller the volume the 
steeper is the slope. If an apparent exception be shown, it will 
be found that such outlet is gradually filling up in the effort 
to increase its slope. Bayou Lafourche is an instance of this. 
Suppose a horizontal line from A to B (Fig. 2), 9} inches long, 
is drawn to represent the mean level of the Gulf, and a line 
from A to C, one inch long, to represent the slope of the South 
Pass, the end at C being } inch from the line AB. From C 


other two passes were closed. This elevation would increase 
the current through the South Pass, and enlarge it until it 
| would finally receive the whole river, just as an excess of 
| current has enlarged scores of cut-offs, which to-day constitute 
| the main channel of the river. The excessive current could 
only last as long as this temporary elevation of surface would 
be maintained at the entrance to the pass, and as the enlarge- 
| ment progresses it would become more and more impossible 
‘to maintain this elevation, 

If the entire river were thus discharged through the South 
Pass, it would ultimately assume a uniform section and slo 
As the natural slope of the 
main river is 1.44 inch to the mile, while flowing ina single 
channel, it would take that slope from the Gulf to New- 
Orleans. Could the hump seen in the grade line A C D pos- 
sibly remain at C, the former head of the pass, and the entire 
river continue to maintain beyond it a slope adjusted by na- 
ture for but one twelfth part of its volume? A line drawn 
from A to Eand parallel to the line C D will represent the 
slope the river would then assume from the Gulf to New- 
Orleans, 

What would then result from the closure of these two 
outlets (Pass a l’Outre and South-west Pass), which the theory 
of the report most emphatically opposes. 

The steep grade from the Gulf to the head of the 
would be lowered 1.56 feet, or about nineteen inches at the 
head of the passes, and the flood-line would be quite or 
nearly that much lower on the levees at New-Orleans, and it 
would be ultimately lessened on every other levee between 
that city and the head of the Delta. The closure of all the 
outlets dnd passes below New-Orleans, so as to confine the 
river to one channel to the sea, would alone materially lessen 
the necessary height of more than 2000 miles of levees re- 
quired on the two banks of the Mississippi, and would greatly 
benefit a large portion of the leeves on its tributaries. 

The same cause which would produce this result would 
effect an additional reduction of the flood-line, as each remain- 
ing outlet above New-Orleans would be closed, 

The reader must not infer that I would recommend the clos- 
ure of Pass a l’Outre and South-west Pass. This may be 
done advantageously at some distant day, but it should only 
follow a correction of the upper part of the river. I have 
referred to them here only for illustration, 


OUTLETS RAISE THE FLOOD-LINE. 


We will now see what would follow the opening of more 
outlets, which the report declares correct in theory, but re-’ 
ay abandons for want of proper territory on which to 
apply it. 

The Commission assume that a waste weir at Bonnet Carré 
crevasse, “ discharging 250,000 cubic feet per second in great 
floods,” would render the country below secure with the pres- 
ent levees. If this were so, three or four such waste weirs 
would lessen still more the flood-line below them. Suppose the 
river were thus depleted until the remaining water that would 
find its way to the sea by the present hoonek would only equal 
the present volume of South-west Pass. Nature has given to 
this passa slope of 2 inches per mile to enable it to dis- 
charge its quota of the tlood-water of the river, and if the pres- 
ent great channel of the main river received only so much as 
is now discharged by the South-west Pass, it would be impos- 
sible to maintain sufficient velocity of current in it to pre- 
vent a deposition in its bed. This pass teaches us that a slope 
of 24 inches is requisite to prevent such depositions, and 
if the volume of the whole river be reduced to an equality 
with that of the South-west Pass it would inevitably fill up 
and assume the slope of the South Pass to the proposed waste 
weirs at Bonnet Carré, ‘This, instead of protecting the lands 
below Bonnet Carré, would raise the flood-line at New-Orleans 
(40 miles below Bonnet Carré) about five feet eight inches 
higher than ever ; an effect precisely opposite to that assumed 
in the report. 

The reader must not confound the effect that would be pro- 
duced if the entire river in one channel went out at Bonnet 
Carré, with what would result if its discharge were broken 
up and dissevered by many outlets, as the Commission recom- 
mend, When the volume of the main stream is split up 
by islands its dissevered portions must necessarily assume 
steeper slopes to carry forward their burdens of sediment, 
Each outlet forms an additional island. If such islands were 
indefinitely multiplied it is evident that all the little channels 
forming them must fill up or assume steeper slopes, 


CUT-OFFS WILL NOT FLOOD THE COUNTRY BELOW THEM. 


I have said that precisely opposite effects will be produced 
from those anticipated by the Commission, if their plan and 
recommendation be followed. Let us see what their report 
says about cut-offs : 

“Exact observations upon the Po, the Mississippi, and 
other rivers have established that the effect of a cut-off is to 
raise the water-level just below its site by an amount equal to 
half the fall in a straight portion of the river of equal length, 
and to depress its height just above by an equal amount, plus 
the head requisite to overcome the resistance due to the curva- 
ture of the bend. If it were possible to extend the system 
from the foot of the alluvial region to its head, the result 
would be to greatly raise the flood-level in the region below 
and to depress it in the region above the middle point. 
Hence, even if no other injury than this of submerging the 
lower half of the valley would result, the plan would be 
utterly inadmissible either in an engineering or a politica) 
of view. But this is not all. e local increase of ve- 
ocity and change of direction of currents resulting from a 
cut-off increase the caving in the bends both above and below 
its site. Indeed it is largely due to the frequent occurrence of 
| these interruptions to the normal conditions of an unvarying 
| river-bed, that the excessive caving in the upper part of the 
| alluvial region is to be attributed. Five of them have occur- 
|red during the past quarter of a century, all with disastrous 
| results to the river, So far from artificially aiding in their re- 
| currence, it is therefore the emphatic opinion of this Commis- 
| sion that in every case they should be prevented, or at least 
| retarded, if this can be done at any reasonable cost.” 

Suppose the river were shortened 40 miles by a cut-off, end- 
ing at Fort St. Philip. This, by the Commission’s theory, 


©The river slopes are onl ximately stated. Without being 
perfectly accurate, they are sufficiently so for illustration, | would add the half of the fall in 40 miles te the flood-line 
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at Fort St. Philip, which at 1.44 inch per mile, would 
be 28.8 inches. Fort St. Philip is about 20 miles above the 
head of the passes, and this additional 28.8 inches would ex- 
actly double the present slope. That is, the main river would 
have to assume and maintain a flood slope of 2.8 inches per 
mile from Fort St. Philip to the head of the passes, or nearly 
the same slope which nature gives to the smallest of the 
three pases, if the views of the Commission be correct. 

For such a great volume to maintain so steep a slope is sim- 
ply impossible. There is no reason to apprehend any perma- 
nent elevation of the high-water mark below a cut-off, and 
there is no evidence of any thing of the kind following the 
five cut-offs, referred to by the Commission. The temporary 
rise which occurs immediately below, and immediately after 
the sudden opening of a cut-off, has been assumed by the 
Commission to be a permanent result. 

The conclusions of the Commission respecting cut-offs are 
based in this instance, also, on the treatment of the river as 
though its bed were granite and its waters pure as snow. 

Holland has had no overflows of the Rhine for more than 
sixty years, although the flood-line above Holland has been 

rmanently lowered within that time as much as seven feet 

n some localities, by cut-offs, a system which the report de- 
clares to be “ utterly inadmissible either in an engineering or 
political point of view,” although practised, with signal suc- 
cess, by engineers on a sedimentary river remarkably like 
the Mississippi. 


CAVING BANKS ONLY OCCUR FROM IRREGULARITIES IN THE 
RATE OF CURRENT. 


By the “ undercharged ” theory of the Delta Survey Report, 
caving banks are attributed to the direct action of the current 
against them. by which strata of sand underlying those of 
clay, etc.,‘ar supposed to be washed out. This is not cor- 
rect. If the water be charged with sediment to its normal 
supporting capacity, it can not take ap more unless the rate of 
current be increased, Caving banks are caused wholly by the 
alternations in the velocity of the current. These alternations 
are inseparable from a curved channel, because the current 
in the bends is usually more rapid than on the points ; but if 
the channel be nearly uniform in width, the caving caused 
by the curves will be very trifling. In proof of this, many 
abrupt bends exist in the lower part of the river, where the 
whole force of the current has set for years directly against 
them -vitiout any important caving of the bank. The bend 
at Fort St. Philip isa notable instance. Great differences in 
the width of the flood channel constitute the real cause of the 
destructive caving of the banks. These induce great irreg- 
ularities in the slope of the flood-line, and consequently great 
changes in current velocity, by which the scouring and de- 
positing action is alternately brought into very active opera- 
tion. The whole river below Red River proves this. Caving 
banks are much less frequent there than above, because the 
flood width of the river is far more uniform. 

A correction of the high-water channel by reducing it to an 
approximate uniformity of width would give uniformity to 
its slope and current, almost entirely prevent the caving of its 
banks, and through its present shoals, which now constitute the 
resting-places for its snags, there would be a navigable depth 
in low water equal to that which now exists in its bends, By 
such correction, coupled with a few judiciously-located cut- 
offs, the flood-slope can be safely and permanently lowered 
above each cut-off, and in this way the entire alluvial basin 
from Vicksburg to Cairo can be lifted, as it were, above all 
overflow, and levees in that part of the river rendered use- 
less. There can be no question of this fact, and it is well for 
those most wee Nf interested to ponder it carefully before re- 
jecting it, for the increased value given to the territory thus 
reclaimed can scarcely be estimated. 

I would, however, earnestly advise the immediate closure 
of the gaps now existing in the levees. It is not necessary, I 
think, to raise them to a greater height, in any Jocality, than 
12 inches above the floods of 1858 and 1874. Where exten- 
sive lines of new ones are now required, they should be loca- 
ted to conform to a plan for the correction of the entire 
river channel, by which the present levees would be ulti- 
mately rendered useless, and the low-water channel of the 
river deepened to at least 20 feet from Cairo to New-Orleans, 

EIGHT ERRORS RECAPITULATED. 

I believe I have conclusively shown that each of the fol- 
lowing eight statements is in conflict with natural laws or 
observed facts, and is therefore erroneous : 

Ist. That increased volume will permanently raise the 
flood.line. 

2d. That outlets will permanently lower the flood-line. 

8d. That cut-offs will permanently raise the flood-line be- 
low them. 

4th, That the river-water is always undercharged with se- 
diment. 

Sth. That no relation exists between current velocity and 
quantity of sediment suspended. 

6th. t crevasses do not cause deposits below them. 


HORIZONTATAL SCALE OF MILES 
VERTICAL SCALE OF FEET 


7th. That the bed of the river can not yield. 

8th. That a clay which resists the action of the strong cur- 
rent almost like marble forms the real bed of the river. 

These mistaken opinions form the basis of the plan and re 
commendation of the Levee Commission. As the improve 
ment I am conducting at the mouth of the Mississippi is based 
upon views precisely opposite to them, it is not surprising 
that the Chief of Engs., of the U.S. A., believes the jetties at 
the South Pass will be unsuccessful ; but after this exposi- 
tion, it will not be necessary to reply to his recent arguments 
on that subject, Jas. B. Eaps. 

Sr. Lours, February 19, 1876. 


DIRECT-ACTING PUMPING ENGINE, 
By J. W. Marureson, Brooklyn, N. Y. 


Consists in the combination, with a airect-acting pumping 
engine A, of a rod B attached near one edge of the piston C, 
passing out through the cylinder-head, to a slide /, on rod m, 


DIRECT-ACTING PUMPING ENGINE. 
at the side of the water-cylinder D, and connected by a link 
n, toa lever that gives motion to the steam-valve. By this 
construction the valve movement is regular and reliable, and 
the engine and pump are rendered very compact. 


Tue President of the Virginia State Agricultural Society 
has sent a communication to the Legislature of that State, 
asking an appropriation of $10,000, to be added to a like sum 
from the Agricultural Society, for the purpose of holding a 
State fair at Richmond, as a y;artial compensation for Vir- 
ginia’s lack of representation at the Centennial. 


Tue House Committee on Centennial Celebration held a 
meeting February 2d, and resolved to report favorably to the 
House the resolution that each county of every State and Ter- 
ritory in the United States be requested to hold a celebration 
on the 4th of July, 1876. 


Tue boring of artesian wells is going on all over the south- 
ern section of Los Angeles County, Cal., the artesian belt 
seeming to range from Downey to the county line, and water 
occurring at a depth of from sixty to three hundred feet. 


[Journal of the Franklin Institute.) 


STAND-PIPE FOR BLOOMINGTON, ILL., WATER- 
WORKS. 


By H. M. P. BrRKINBINE, 


In constructing water-works for Western cities, it is fre- 
quently impossible to have a reservoir, for want of the neces- 
sary elevated ground to place it upon. Many of the cities 
have, therefore, been contented to adopt the direct-supply 
plan ; that is pumping directly into the distributing mains, 
the plan adopted by Peter Morice, in the works built for 
supplying the City of London, at London Bridge in 1582. 
The imperfections of such a system are apparent ; the sup- 
ply depends entirely upon the integrity of the machinery ; 
not a drop more can be procured than that which is pumped, 
and as it is pumped. The oscillations of demand must be 
answered directly by the operation of the pumps. The ca- 
pacity of the pumping apparatus must, therefore, be equal to 
the maximum demand at any moment of the day or night. 
Expensive and complicated machinery is therefore necessary, 
little better than that constructed by Peter Morice, so long 
ago, who had two sets of gang pumps, four in each gang to a 
wheel. Very ingenious but complicated arrangements have 
been devised for controlling the velocity of the modern direct- 
supply pumps, by the pressure in the mains. The objection 
to this plan does not lay only in the complicated and unneces- 
sarily large expensive machinery, but a!so in the rapid wear 
and destruction of the apparatus. Another objection is the 
constant attention and watchfulness necessary, day and night, 
to keep up the supply of water, and the machinery in running 


order, 


The stand-pipe is now becoming better understood and ap 
reciated ; it can scarcely be considered as a reservoir; still, 
t may contain a sufficient volume of water to allow for ordi- 

nary repairs, packing, stopping the pumps at night, etc. 

The stand-pipe being built for Bloomington will contain 

75,000 gallons. This would furnish a supply equal to a 
second-class steam fire-engine, 400 gallons per minute, for 
one hour and a half, and still leave 100 ft. of water in the 
tower, thus giving valuable protection against fire, should 


SCALE 
DIAMETER OF TUBE, 8 FT.; HEIGHT, 204 FT. 


the pumping apparatus, for any cause, not be put into opera- 
tion at the moment the fire was discovered. In the direct- 
supply plan, not adrop of water could be procured until 
pumped, and sufficient pressure produced to project the water 
upon the fire. The stand-pipe has also a value in furnishing 
a place for the shocks incident to the working of pumps, 
opening and shutting of stops, and other like disturbing 
forces, to expend themsc ‘ves. 

The illustration represents an elevation, vertical section, 
and several cross-sections of the stand-pipe now-being con- 
structed for the city of Bloomington, Ill. 
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[Iron.] 
BLAKE’S VERTICAL STEAM-BOILER. 


A WATER-CHAMBER, it will be observed, divides the fire- 
box into two parts. The lower part is partially occupied by 
the furnace, and the upper by a system of tubes, by the ac- 
tion of which the gaseous products are thoroughly broken 
up, and at the same time the prime advantage of keeping up 
a due circulation of water is secured. 

There are various other arrangements of the tubes and 
flues, according to circumstances ; thus, the smoke-flue, in- 
stead of passing out at the side as shown, may be made to 

s from the crown of the fire-box through the steam space 
to the crown of boiler, and in some cases, by means of baf- 
fiers, the heated gases are directed upon the water-tubes. 
The flame and heated gases are thus made to strike against 
the whole of the heating surface, and being thoroughly 


broken up amongst the water-tubes before reaching the 
chimney, the greatest amount of heat is absorbed. Then, by 
the peculiarity of construction of this boiler, the whole of the 
gaseous products are made to pass through an opening con- 
siderably less than the area of the fire-grate. Being thus in- 
timately mixed together, combustion is more perfect than in 
the ordinary vertical boiler, undue smoke is prevented and the 
soot deposit proportionately lessened, giving a cleaner heat- 
ing surface and a consequent saving of fuel, which is found 
to be considerable. The rapid circulation effected by this ar- 
rangement and the use of the tubes keeps all parts of the 
boiler at something like an equal temperature, unequal ex- 
pansions and contractions are prevented, as well as incrus- 
tation, so that repairs are seldom required and the dura- 
bility of the boiler is increased. The position of the tubes 
is convenient in many ways. By simply removing the manhole 
and mudhole covers, they can easily be taken out and replac- 
ed; being straight throughout, they can not choke up or burn 
out ; they are for the same reason not liable to harbor sedi- 
ment, whilst their position is eminently favorable to the 
easy release of steam. At first, with the view of checking 
priming, the upper ends of the water-tubes were provided 
with bent tubes or mouths to deflect the currents of water 
into a horizontal, or nearly horizontal, direction, It having, 
however, been found that priming did not take place in their 
absence, these tubes have been discontinued unless when 
specially ordered. The boilers are substantially made, pro- 
vided with the usual fittings, and are tested by water pressure 
before leaving the works. Above 14 horse power twosafety- 
valyes are provided. 


SCREWING AND TAPPING MACHINE. 


THE aim which Mr. Bowker, of Manchester, hadin view in 
designing the machine which we illustrate, was to provide a 
useful screwing machine for general work for those with 
whom the manufacture of bolts and nuts is not a specialty. 


NEW SCREWING AND TAPPING MACHINE. 


iIn this he has succeeded very well. The appearance of the 
:machine leaves nothing it occupies but 
’ Space, it is easily and q y adapted to tempo require- 
iments, and we believe the price is only about one half of its 


contemporaries referred to. We do not suppose, says Jron, 
that the machine, or rather the cutting tools, would sustain 
the same amount of continued hard work as those, nor is that 
necessary or to be expected, but this shortcoming—if it is one 
—is amply compensated by its other superior features. The 
dies are contained in the circular box, to which a spur-wheel 
is attached, and revolve with it; they are set to the required 
diameter by a marked index, the object to be screwed or tap- 
ped feeding through the box rapes f The two jaws 
that appear in front serve as a vice to hold the bolt or other 
object, which they grip by turning the cross-handle. These 
two jaws sit upon a carriage sliding upon the bed, and are 
moved by placing the cross-handle on to the'square of the 
rack-pinion shaft protruding through the bed in front. With 
the handle on the latter, the carriage is pulled back after the 
object is screwed far enough, and the machine is then ready 
for re-starting without reversing. The machine is provided 
with overhead driving apparatus as illustrated, the cone pul- 
leys of the machine being hardly visible in the cut. The 
screwing is usually done by one cut, but may be done in two 
or more. 

The machine, as illustrated, will screw bolts and tubes, and 
tap nuts and couplings from }-inch to 2 inches diameter. And 
a smaller-sized machine screws and taps from }-inch to 1}-inch 
bolts and nuts. We also saw some well-designed portable 
hand-screwing machines, various sizes, to screw from }-inch 
to 6-inch tubes, and from }-inch to 3-inch bolts; and the 
manner and ease with which these machines can be worked 
bids fair to make the ordinary screwing stocks and dies a 
thing of the past, considering that the price of these hand- 
screwing machines is very little more than the range of 
stocks and dies required to do the work, which is done much 
better, and in about one tenth the time. 


NOVEL ROTARY ENGINE. : 


THE engine illustrated, of which we give side and end ele- 
vations, is the invention of Mr. W. A. Comber, engineer, 
Birmingham, Eng. The action consists in each end of the 


-| piston being alternately propelled down an inclined plane, 


the curve of which, it is claimed, causes the force of the 
steam to be almost constant during the whole of the stroke. 
The cylinder ports, which serve the double pur of inlet 
and outlet, are prolonged into a hollow solid-ended trunnion, 
turned slightly taper, and surrounded by a divided chamber 
communicating with the steam-pipe on one side and the ex- 
haust-pipe on the other, and so arranged that the revolution of 
the cylinder causes the ports to be changed alternately from 
steam to exhaust at the end of each stroke, any proportion of 
cut-off being attainable. This chamber, which also serves as a 
bearing, is held by two brackets surrounding its two pipe 
branches, which are capable of adjustment in all directions. 
A horizontal spring governor—not shown—may be attached 
to the trunnion end and work a governor valve attached to 
steam inlet flange. A trunnion or flange is cast on the other 


side of the cylinder, to which is attached a wrought-iron 
shaft turning in an ordinary bearing for taking off power. 


¥ 


NOVEL ROTARY ENGINE. 


The right-hand curve in the side elevation acts simply as a 
guide and stiffening piece. It will be noticed that all mov- 
ing parts are in balance, ‘excepting the piston and rod, the 
momentum of which is very cual 

We are informed that an engine has been run at a high and 
regular speed with no guide curve and no pulley or fly-wheel. 
To each end of the piston-rod are attached two rollers, the 
shake—if any—between the curves being taken up by a 
spring. It is claimed by the inventor that as the friction of 
the cylinder trunnions represents that of crank-shaft bear- 
ings, and as the friction of the piston-rod rollers running 
down an inclined plane of about one in five is considerably 
less than that of the guide-bars, connecting-rod brasses, ec- 
centrics, slide-valve, steam-chest stuffing-box, all of which 
are dispensed with, the engine may be expected to give a 
large percentage of useful effect, while it costs very little to 
manufacture. The arrangement, moreover, retains the 
ordinary reciprocating movement of the piston, and so avoids 
the unequal end wear and leakage almost uravoidable in 
rotary engines having their pistons revolving round the axis 


of the cylinder.— The Engineer. 


VENTILATION OF RAILWAY TUNNELS. 
INSTITUTION OF CIVIL ENGINEERS. 


AT the eighth ?e | meeting of the session, held on the 
18th of January, Mr. G. R. Stephenson, president, in the 
chair, the paper read was on ‘‘ The Ventilation and Working 
‘Pannels,” by Gabriel James Morrison, M. Inst. 
The proper ventilation of any space consisted in the sup- 
ply of so much fresh air, at a suitable temperature, that the 
purities occasioned by the presence of animals, or by any 
other cause, a never be injurious to health or unpleasant 
to the senses. In this paper pure air was considered to con- 
tain 3} parts of carbonic acid in 10,000, the percentages of oxy- 
gen and of nitrogen being respectively 21 and 79 by volume. 
‘he combustion of the fuel in ordinary locomotives gave rise to 


carbonic acid, carbonic oxide, sulphurous acid, and, if the fuel 


contained hydrogen, to water, by the combination of the va- 
rious elements with the oxygen of the air. One pound of 
carbon generated $1} cubic feet of noxious gas ; in the case of 
complete combustion this was carbonic acid containing 31} cu- 
bic feet of oxygen, but when the combustion was incomplete 
the result was carbonic oxide containing 15} cubic feet of 
oxyger. One pound of sulphur in burning combined witli 12 
cubic feet of oxygen formed 12 cubic feet of sulphurous acid. 
The amount of the organic exhalations was almost infinitesi- 
mal compared with that caused by the locomotive, and might 
be neglected. 

The amount of fresh air that must be added to reduce the 
proportion of impurities, when generated, to such a point as 
would prevent them from being injurious or unpleasant, was 
next discussed. When the enormous quantity necessary for 
this purpose was considered, it might be supposed there must 
be some mistake, because existing tunnels were tolerably well 
ventilated ; but with natural ventilation the result was ob- 
tained with a far smaller expenditure than was necessary when 
artificial ventilation was introduced, particularly in short tun- 
nels. In the case of natural ventilation, the vapor from the 
engine was hotter and lighter than the air, and at the ends of 
the tunnel the impure air found an exit at the top, while fresh 
air entered at the bottom ; and thus the tunnel was kept tole- 
meee | clear and wholesome by an interchange of air, which 
would have an inappreciable effect if introduced and allowed 
to mix thoroughly with the products of combustion. Wher 
ever a double current existed at the ends of a tunnel, the pu- 
rification of the air was being carried on in the most economi- 
cal manner, and should not be interfered with. 

Cases were then considered of the amount of air that 
should be admitted into a tunnel to keep down the proportion 
of impurities to a point at which they would be harmless, in 
the course of which it was contended that the atmosphere of 
the Metropolitan Railway was not actually unwholesome or 
injurious to healih. The author next discussed the means to 
be taken to introduce fresh air into a tunnel, the power re- 
quired to effect this, and the amount of traffic that could be 
carried on without rendering the air unwholesome. The best 
arrangement for applying the power, so as to insure the sup- 
ply of a proper amount of fresh air, was shown to be by intro- 
ducing some means of withdrawing the air from the centre of 
the tunnel. Where this method could be adopted, no other 
could compete with it. No valves or doors were required. 
The air entered at the ends of the tunnel ; and as the tunnel 
was filled from both ends, the speed necessary to give a pro- 
per amount of ventilation was only one half what it woul be 
if the current entered at one end and out at the other. 
This system had been adopted at the Lime-street tunnel, 
Liverpool. That tunnel was about 1} mile long, and the air 
in it was entirely changed in eight minutes by a fan. There 
was a considerable incline. The engines going up hill burned 
a large amount of fuel, but those going down hill consumed 
very little. The —oagegy | traffic was conducted in one 
direction only. When the fan was not at work the tun- 
nel cleared itself by natural ventilation in forty-five minutes. 
It was shown that for short tunnels, with trains every few 
minutes, or for very long tunnels, with a smaller number of 


trains, this intermittent system would not be suitable. In the 
case of the Mont Cenis tunnel, 7.6 miles long, with sixteen 
trains per day, consuming on the average 35 lbs. of carbon per 
mile, the tunnel would have to be filled once for each train 
that passed through. With the existing traffic, there did not 
seem to be any urgent necessity for artificial ventilation ; but 
if the traffic should ever reach twenty trains per day, mecha- 
nical ventilation would probably be an absolute necessity. 
Even at present the workmen in the tunnel occasionally suf- 
fered severely from local accumulations of carbonic acid. To 
remedy this state of matters, a pipe 8 in. in diameter had been 
laid through the tunnel. Air was forced into this pipe, and 
there were cocks at intervals to supply the workmen with 
fresh air. If artificial ventilation became necessary, a current 
would have to be made to traverse the tunnel from one end to 
the other. 

It was concluded that if the methods for working long tun- 
nels continued to be the same as were now used in the open 
air, then, even with the aid of artificial ventilation, a tunnel 
7 miles long was about the longest through which a large 
quantity of heavy traffic could be passed without inconvenience 
to the passengers. If a shaft and the ventilating apparatus 
were in the centre of the tunnel a great advantage was gain- 
ed, not only in convenience, but in power. A tunnel of 14 
miles in length with a shaft in the middle was equivalent to 
two tunnels of 7 miles each, needing, therefore, for ventilation 
twice the power required for one tunnel of 7 miles ; while a 
tunnel of 14 miles required sixteen times the power, not to 
mention other difficulties. In the case of a tunnel 22 miles 
long, ventilated by a current of air having a velocity of 10 
miles per hour, the indicated horse-power of the engine would 
have to be 900. A tunnel of this length could be entirely 
clearsd in about two hours, no matter how foul it had been 
previously. The different methods of exhaustion, which was 
considered best for the purpose of ventilation, were then con- 
sidered, and various kinds of fans referred to. Means for re- 
moving the impurities generated by an ordinary locomotive 
were discussed. One pound of lime was capable of absorbin 


about # Ib. of carbonic acid, so that with about 150 lbs., 
acid given off per train-mile would be absorbed. 
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The hot-water locomotive had been suggested as fit for such 1872, to be completed in eight years. The following are the 


| about 5 feet from the forehead, where it is blocked up, the 


work, and boilers with a receptacle inside for a mass of red- | quantities and contract prices : supply-pipe with compressed air is connected to the carriage, 
hot iron, or heated fire-bricks ; but these and the compressed | The 
air-engine were shown to be inadmissible. The pneumatic Lineal te | A 2 || Limes! | Rete dis as to admit of easy access between the drills that 
system would involve all the trouble and expense of ventila- | a — ee =. fad. yards. ' i they may be correctly pointed. The time expended on the 
tion, and would not give as great facilities for working as | ___ process of perforation has recently been reduced to three and 
many others ; and the difficulties attendant on the atmospheric |) pied cost two anda ha!f hours. When the last holes are bored, the 
system were detailed. It was contended that the rope pre- Tanne charging is = 
sented the most feasible method of working long tunnels. | of direction at | 4451 1500 217,500 138.6 | 300.00 43,500 | 18 Withdrawn to a distance of about 90 ya rom the fore- 
Finally, the author cdncluded : (1) That when long tunnels head, in = 
without shafts had to be ventilated, a current of air should | pycavation of || tunnel, the tender and the wagon being placed in front o 
be caused through by means of a fan placed near one “tanned, 14,900) 1000 | 16,205 | 560.00 | 8,844,000 cussing. 80 as to it from flying fragments of rock 
end, that end being closed by doors. (2) That for a given | Ballastand side that may chance to come that way. 
amount of traffic the power required to ventilate long tun- walks, The of the bore-holes is performed in three stages. 
nels varied as the fourth power of the length. (3) That when | Laying | ist. The three central holes receive charges of 8000 grammes, 
a long tunnel had to be ventilated, it was more advantageous | the a WOP || anon Ae | | ess or 28.3 ounces, of dynamite, which occupies two thirds of the 
to have a double-line tunnel, with trains in both directions, | PN... ’ | 32,590 | 23,840 depth, and the matches are lighted. The three charges are 
than two single-line tunnels, each having trains in one direc- (2 x 14,900). J | l susceptible of percussive action from each other, by reason of 
tion only. (4) That for every tunnel there wasa limit tothe) | i} } this proximity, and are therefore exploded simultaneously. 
amount of traffic that could be carried by locomotives, be- | Variable cost, | ca. m |) &. yd. | One single match in one of the holes suffices for the explosion 
yond which ventilation became impossible ; that when this limit | Ahlar masonry, | 40,000 75 | 3,000,000 52,320 15.00 | 600,000 | of all the three charges, but it is preferred to fix and to light 
ad been reached, some tractive power other than coa]-burning | sq. m. sq. yd. all the three matches, in case of a misfire of one or two of them. 
locomotives must be employed ; and that this limit could not | Facing work,  —__ 60,000 | 20 | 1,200,000 | 71,760 4.00 | 240,000 The explosion opens a conical cavity in the rock, which faci- 
be definitely fixed, but that for a tunnel of 22 miles in length, cu. m. cu, yd, | the “‘mines” or when = 
it did not exceed a total of twenty trains per day. Ordinary ma- pl . 2d. After this preliminary explosion, the whole o 
sonry, the remaining holes are charged, excepting the lowest row, 
) } | with charges of 500 grammes or 17.6 ounces of dynamite. In 
“teil lo e niches | 33.00 | 3, order that these may be exploded successively from the 
[From the Proceedings of the Institution of Civil Engineers, London, 1875.] __ 42%). \ | centre outwards, not simultaneously, the matches are col- 
THE ST. GOTHARD TUNNEL. | Total cost, 47,804,300 lected into a bunch at the middle of the front, and are cut 


The construction of the tunnel was commenced by M. 
Favre, at Airolo, on the 13th of September, and at Goesche- 

1 HE Bt. Gothard Tannel through the Alps was projected, nen on the 24th of October, 1872. It is conducted on what is 
and is now in course of construction, to complete the link | ;yown on the Continent as the Belgian or French system : 
which >= une the — pe 2 yg = the rail-| 4 heading or advanced gallery is driven at the upper part of 
ways of Upper Italy, in the valley of the Ticino. The tunnel | the tunnel from each end, from which the enlargement is 
is to traverse the Alps between Goeschenen, on the north side, | »-oceeded with laterally and downwards. The heading was 


al wer, ea? ey ey Nd constructed for two | excavated by hand for the first six or seven months, after 


auge, and is to be | 
- , : which time it was, and is now, driven exc y 

straight, with the exception of a lengt exclusively by means of 
yards) at the south end, which is to be a portion of a curve of 


of 145 metres (158 mechanical perforators, or rock-drills, worked by compressed 
- . ir. The enlargement also, formerly done by hand labor, is 

300 metres (984 feet) radius, to connect the tunnel with the | moe 1 sntirely f 2 by machi . F 

station at Airolo. ‘The tunnel is likewise to be connected by | labor. 

nature of the rock that had been traversed, to the 30th 
To facilitate the construction, the tunnel is, in the firs At 
instance, being cut straight through to the surface at the | ir int ~ 
south end ; and the curvilinear portion at this end has been ar 
made independently, to form a junction with the straight tt ae 
portion at a given point under the surface. yards), the point of transition was arrived at between the 
The length of the tunnel is to be 14,900 metres (16,295 gneiss and the metamorphic sedimentary rocks of the Valley 
yards), or 9.2585 miles, and its situation as between Goesche- of be 
on : mica-schist. At the point of transition the gneiss was rich in 
. 7 mica, and the new formations were perfectly dry at the joints 


By D. K. Cuark, M. Inst. C. E., London. 


. Metres. Yards. | of the rocks. The rock throughout, from the commencement 

ee e north end of tunnel. . 25 ant was practically dry, and, though fissured in many places, it 

engt @ 900 16,295 | well when excavated, and no timbering was required 
Airolo station to south end of tunnel....... 112 122 | for its support. 


the .. 15,087 At the south end, on the contrary, the dominant formation 


| 9,560,860 | 


square off, the more nearly central matches being, of course, 
the shortest, and they are all lit at the same time. The 
charges nearest the centre are the first to explode, then the 
others in succession towards the outer sides. The second ex- 
plosion over, the broken rock is removed, and, finally, in the 
3d stage, the remaining row of holes, next the floor, is charged 
with 500 grammes to each hole and discharged, when the 
blasting of the front is completed for one shift. In the head- 
ing, on the upper level, the broken rock is removed in iron 
wagons, having } cubic metre, or 12 cubic feet of capacity ; 
from these it is discharged by a shoot into wagons on the 
lower level, having a capacity of 1 cubic metre, or 35 cubic 
feet, in which it is conveyed away by a compressed-air locomo- 
tive to the entrance. 

The quantity of rock blown out per shift averages about 1 
metre (3.28 feet) in depth, and 6.25 cubic metres, or 8} cubic 
yards, in bulk. 

The quantity of dynamite consumed per shift is about 14 
kilogrammes, or 30.6 Ibs. per shift, being at the rate of 3.7 
Ibs. per cubic yard. 

hen ,the rock is soft, or when the “ barres” are vertical 
and perpendicular to the line of the gallery, fewer holes are 
uired ; one central hole may suffice instead of three. 
Whilst the charging and exploding are in progress, the 
perforators which have been withdrawn. are cleaned, and 
small repairs which may be needed are executed. 

When the heading is cleared, the line of rails ia extended 
to the new front, the perforating train is brought up, and re- 
adjusted to bore into the new front. 


16,444 | consisted of mica-schist, variable in quality, with numerous 
fissures, through which water passed into the tunnel in large 


As to level d ients : 
evele and gradients volumes. At first, earth, mixed with sand and gravel, was | 


The heading at the nerth end was commenced by hand 
labor, with which the rate of progress, in regular work, was 
2.23 lineal feet per day. After 97 yards had been bored by 


M 
Airolo station is above the level of the sea.. 1 iss 3357 met with, followed by gypsum, talc, mica-schist, and dolo- hand, Dubois and Frangois’ perforators by compressed air 
Goeschenen ‘“‘ " “ 1,109 3,639 | mite, till a distance of 84 yards was reached, when progress | were employed, six on one carriage. They were worked con- 
was temporarily arrested by a bed, 13 feet thick, of debris of | tinuously for upward of 13 months—during 400 days—and 


Airolo above Goeschenen............ 36 118 | dolomite and mica-schist, with blocks of quartz intermixed. | 


Water was discharged at the rate of 420 gallons per minute, 
and it brought down with it a mass of the debris into the 
tunnel. After having, with much difficulty, traversed this 
loose bed, the miners again came upon mica-schist, full of fis- 
sures, and charged as before with water, for a distance of 454 
a from the mouth ; this mica-schist was interrupted by 
ds of clay and many kinds of rock, which formed conduits 
for the water. From such openings, the water was projected 
under considerable pressure, and delivered at the rate of 2640 
) - gallons per minute. At 650 yards, the discharge of water 
th sections of the tunnel whilst in process of construction ;| amounted to from 2400 to 2700 gallons per minute. Beyond 
and the flatter gradient, 1 in 1000, was fixed upon as that | this point the rock was, for some distance, so friable that hand 
which would be just sufficient to insure the natural flow of | labor was substituted for machine labor in excavation. But it 
the water towards the mouth of the tunnel. was in penetrating to a point 1000 yards from the entrance | 
|that the greatest and most violent discharge of water took | 
| place, where the rock consisted of hornblende, with beds of 
mica-schist. Fora length of 10 feet at one place, the miners 
of Frankfort, the principal mass of the chain to be traversed is | WOrked among powerful jets of water, crossing each other, 
composed of gneiss, rich in mica, passing into mica-schist, and ®24 delivered at the rate of 3000 gallons per minute. At 1360 
alternating with gneiss and hornblende-schist. The beds of Y®td8, 3120 gallons were discharged per minute. As the 
rock are disposed in the form of a fan—a characteristic of | WOT* proceeded, an abatement of the discharges of water took 
Alpine formations generally—in such a manner that towards | Place. At 1600 yards very little water was discharged from | 
the north end of the section the beds are inclined southwards ; | the front. 
towards the south ent, northwards ; and in the middle, verti.| Whilst the rock met with at the north end was sufficiently 
cal. The detailed estimation by Prof. Fritsch, of the varieties | solid and resisting to stand unsupported, when excavated, a 
and thicknesses of the formations, in their order from north to | large portion of the excavation at the south end—for a length 
south, are subjoined : ' | of 290 yards—required to be supported, and was continuously | 
Yards, | and solidly timbered. Beyond this distance, timbering was | 


The line rises from both stations towards a summit-level, 
180 metres in length (197 yards), within the tunnei. The 
northern gradient rises at the rate of 5.82 in 1000, or 1 in 172, 
for a distance of 7432 metres (8127.8 yards), to the summit 
level, 180 metres long, from which the southern gradient falls 
at the rate of 1 in 1000, for 7288 metres (7970.3 yards), to the 
south end. The formation of the gradients falling from a 
summit within the tunnel, was designed, of course, for the 

urpose o* providing a fall for the waters of infiltration from 


GEOLOGICAL STRUCTURE OF THE GOTHARD. 


According to the observations and deductions of Prof. Fritsch, 


made an average progress of 6.63 lineal feet per day. They 
were succeeded by Ferroux’s perforators, which started on 
the 8th of May, 1874, and contin at work for upwards of a 
year. The average daily advan ith Ferroux’s perforators 
was 10.11 feet per day. On the 30th of April, 1875, the total 
extent of heading at the north end amounted to 2003 metres 
(2190 yards) ; the enlargement of which was executed partly 
by hand labor and partly by machine labor, in which eleven 
perforators were employed. By the 3ist of August, 1875, 
the heading was advanced to 2450.8 metres (2680 yards) in 
depth. 

At the south end the excavation of the heading was per- 
formed by hand labor until the 24th of June, 1873 ; and the 
average rate of progress amounted to 2.74 feet per day. 
Dubois and Francois’ perforators were then employed, and 
they worked continuously for twelve months ; at the end of 
this time a total distance of 926 metres, or 1010 lineal yards, 
was reached, of which 771 yards had been cut by the 
machines, at the average rate of 6.34 feet per day. The 
machines of two or three inventors were afterwards placed 
and worked together on the same carriage, at the front— 
Dubois and Francois’, McKean’s and Ferroux’s. As at the 
north end, the heading was enlarged partly by hand labor, 
and partly by machine labor, with eleven perforators. 

The more speedy rate of advance at the south end was due 
to the greater facilities presented by the looseness of the soil. 
The number of holes mined in the front varied from seven 
and nine to thirty and thirty-one, according to the resisting 
power of the rock. 

By the 30th of April, 1875, the total extent of heading ex- 
cavated at the south end amounted to 1760.5 metres, or 1925 
At the same date, seventeen perforators worked by 


thirty-four perforators at both ends 
By the 31st of — or 1875, the heading was advanced to 


The rate of progress is subject to considerable fluctuation, 
arising from the varying nature of the rock. On the 30th of 
April, 1875, for example, when the transition took place at the 
north end, from the hard granitic-gneiss into the mica-schist- 


aa gneiss, ee or less homogeneous... 2,200 2,406 | Only required at particular places. 
neissa, more or less schistous............. 7 
Hemestone, with avey marble... = METHOD OF EXCAVATING THE HEADINGS. yards. 
Micaceous schist, passing to gneiss......... 1,300 1,422 The dimensions which have been found most advantageous | compressed air were in operation at each end of the tunnel, or 
Gneiss, rich in mica, passing to mica-schist.. 6.600 7218 for the headings are 2.5 metres high, and 2.5 metres wide, or 
Mica-schist, with more of less hornblende... 1,600 1,750 | 8 feet 24 inches equare, with a frontal area of 674 square feet. | 
Gneiss, more or less schistous.............. 270 "a95 | When blasting with dynamite in hard rock, from 24 to 26 | 2199.5 metres in dept 
Mica-schist, with veins of quartz,.......... 800 876 holes are bored in the face of the heading, five in a row, from 
Hornblende-schist........................ 1,250 1,867 | 24 to 28 inches apart ; excepting three holes near the centre, 
Dolomite, gypsum, etc................005. 100 "199 | ®tranged triangularly, which are commenced at 16 inches 
| apart in the face, and converge until they finish at a distance 
Approximate length of the tunnel... 14,920 16,317 |! 4 inches apart at the bottom. The holes immediately sur- 


rounding the central ones are drilled horizontally, and per- 


FORM AND CONSTRUCTION OF THE TUNNEL. 


According to the terms of the specification, the tunnel is 
= be “a the same sectional dimensions as the Mont Cenis 
unnel : 


out, by blasting, the new front of the heading to the full 
standard size. From experience it is found that the best depth 
}of hole for blasting with dynamite is from 3.61 to 3.94 feet 


Level of sleeper to soffit of arch............. 6.0 19.68 | (1-1 to 1.2 metres), As the jumpers wear laterally, the holes 
Width at level of sleepers. ................. 7.6 24.93 | are bored taper with four successively diminishing sizes of 
Width at springing of arch................. 8.0 26.24 jumper, each of which bores about 10 inches of the depth. 
Height of springing above level of sleepers.. 2.0 6.56 | These sizes are successively 48, 42, 38, and 32 millimetres, or 
Floor, below level of sleepers, at centre...... 0.7 2.30 1.89, 1.65, 1.50, and 1.26 inch. The diameter at the bottom of 

at sides........ 0.5 1.64 the holes is then about 1} inch, and the cartridges being 


|made up toadiameter of 27 millimetres, or 1.06 inch, are 
easily slipped down to the bottom of the hole. The cartridges 
are of various sizes, holding from 1} lb. to 4 lbs. of explosive | 
materials ; when exposed to water they are inclosed in sheet- 


The arch is to be a semicircle of 4 metres (13.12 feet) radius. 
The sides or walls are to be curved to a radius of 10.1 metres 
or 33.13 feet. In solid or fissureless rock, the tunnel is to be 
cut to the section, without masonry. In fissured rock, if solid, | iron cases, and are fitted with two matches. 

a emery arch is to be turned. Less solid rock istobe| The rforating machines employed in the heading are six 
arched and walled with masonry, from 0.45 to 0.75 metres | in number, mounted on a carriage, which is placed on a line 


| from the date of 


| ous beds, instead of six or seven hours being required to bore 
| twenty holes, eighteen holes were bored in three hours, and 
pendicular to the face, whilst the outermost holes, at the| they were, moreover, blown out to the bottom. Duri 
sides, top, and bottom, diverge in direction, in order to clear | August, 1875, the progress made in the heading at the nort 


end was 119.9 metres, or 131 yards ; and at the south end, 95.8 
metres, or 105 yards. The total, 236 —_ for both ends, is 
equivalent to 7.61 yards = day. The maximum daily ad- 
vance for shorter periods been about 5} yards at the north 
end, and 6} yards at the south end. 

At the 3ist of August, 1875, fully two thirds of the total 
length of the heading remained to be driven ; and applying 
the average rate for the last four months ending at that date, 
say 8 yards per day, the remainder will be got through 
within four years, wy August 1879, or within seven _— 

. Favre’s contract, which will a 
year within the time in which the work was undertaken to be 
executed. It is probabie that, by means of improved _ 
ances, the headings will be driven and the tunnel completed 
in less than four years hence. 

A hydraulic hoist is employed to raise and lower the 


thick, or 18 to 30 inches. Loose rock is to be compl i i i i 
3 pletely lined. | of rails of 1 metre , laid tothe front. A tender with 
A culvert, 1 metre (3.28 feet) square, is to be formed in the | water for clearin Tee bess ates, and a wagon with fresh 
floor. boring bars, are in attendance behind the carri on the 
The contract was let to M, L. Favre on the 9th of August, game line of rails. The carriage is advanced to a position at | 


| stone and other work for the construction of the arch. 
| capable of lifting 4 tons ig a height of 14 feet, the dif- 
ference he 


machinery and tools for the upper excavations, and 7, cut 
t is 
is 


of level of the rails. platform of the hdist 


| 
| 
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about 6 feet wide by 11} feet in length, and it is raised by 
means of two 6-inch hydraulic cylinders, single-acting, 
through the medium of pulley-blocks, 3 chains deep, with a 
pressure of 30 atmospheres of water. The supply of water 
for working the elevator is obtained by an accumulator loaded 
by means of a compressed-air engine of 1 H. P., consuming 5 
cubic feet of air at 5 atmospheres per minute. The accumu- 
lator consists of a vertical ram or plunger 12 inches in diam- 
eter, having a vertical range of 5} feet within a cylinder, and 
loaded with 20 tons of lead ingots. The total pressure with- 
in the cylinder, including the weight of the ram, is about 20} 
tons. The quantity of water taken in and stored under pres- 
sure at one stroke of the ram is 4.46 cubic feet, which is suf- 
ficient for one ascension. 
[To be continued.] 


(Engineer. ] 
TIN-FOIL DECORATION. 


THE employment of brass, iron, zinc, and other metals for 
decorative purposes in structures is of ancient date. The 
open ironwork in'the principals, spandrils, pierced screens, 
finials, etc., at the Royal Aquarium, Westminster, do not call 
for particular remark, but the coating of the walls and wood- 
work of the reading-room with tin is an application of that 
metal that seems worth notice. The tin-foil is, is true, the 
mere bearer of the decorations, rather than itself the decora- 
tor; its functions are nevertheless novel and important, and 
have been performed with complete success. This work has 
been executed by the Tin-foil Decorative Painting Company, 
Limited, of London and Paris ; the works of the company are 
in the latter city. The process is the invention of M. Daniel, 
and originated at the time when Paris and France were in the 
throes caused by the war. It rapidly gained favor among 
Parisian architects, by many of whom it was adopted ; 
amongst others by M. C. Duchemin, architect and inspector 
of works of the new Louvre, and of the city of Paris; MM. 
Blondel, Morel, Boudier, Isabey, Leroux, of the French Com- 
mission at the Vienna Exhibition, Lehmann, Marion, Péronne, 


| eantee of the room is covered with material to imitate broca- 
|telle marble. The ground wood-work under the windows 
| and the architraves is veneered with satin wood, mohogany, 
and Algerian oak, all, of course, in the grained tin-foil. The 
| laying on of the material has been worthy of its artistic cha- 
racter. All the surfaces are perfectly covered, and there is 
no appearance of joints or overlaying in any portion of the 
work. 


[Archeological Bulletin.] 
PROCEEDINGS OF SOCIETIES. 
BRITISH AND AMERICAN ARCHAOLOGICAL Socrety, Rome. 


DECEMBER 17th, Mr. Parker gave a very interesting lec- 
ture on the Colosseum, illustrated with large views of the de- 
tails of the Amphitheatre by the magic lantern. As the area 
is now flooded with water, the lecturer was enabled to explain 
by means of the lantern those parts which visitors can not 
now examine on the spot. 

December 20th, the Colosseum was the principal subject of 
discussion. Mr. Tighe exhibited some interesting coins, 
| amongst others one of Vespasian with the Colosseum on the 

reverse, a coin representing Hercules and Hebe, believed to 
present the same subject as the Torso Belvedere originally 
jurmed part of, a coin showing the Rape of the Sabines, and 
of Tarpea. 
| The promenade on the 2ist was to the Colosseum and the 
villa of Baron Hoffman on the Celian hill, the Baron kindly 
| throwing open his grounds to the members, thus enabling 
| them to view the famed valley and fountain of Egeria, where 
| Numa, as we are told, consulted the nymph who by her wise 
| counsels directed the king in his government. 
| December 23d, the Tomb of the Scipios and the neighbor- 
ing Columbaria were visited, also the fresco of the Madonna, 
discovered by Mr. Parker in the corridor of the Aurelian 
| walls. 
| The promenade on the 28th was to the golden house of 
| Nero,and the therme of Titus and Trajan upon the Esqui- 
|line. Mr. Parker explained the various remains visited, and 


of the ‘lribunal of Commerce, Ollivier, civil engineer, with | Mr. Tighe exhibited some interesting bronze objects found in 


many other architects and professional or private persons who the therma of Caracalla, consisting of a stringle, some small 
have directed or ordered the execution of work. M. Daniel’s | bronze vases which contained the anointing oil, several keys, 


invention has not as yet attracted much attention in this 
country, but is now likely to comg into notice from the very 


imposing ‘‘ pattern card,” so to say, that the company have | 


produced in the Aquarium reading-rooms at Westminster. 
The material with which the walls and wood-work of the 
room are covered or veneered is of what seems to be ordinary 
tin-foil, presenting a normal appearance on one side, while 
the other is of an even color, or stencilled, printed, or painted, 
to imitate a variety of the finest marbles, fancy woods, and 
artistic objects in great variety. ‘The material is applicable 
not only to plain surfaces, but from its ductility to covering 
mouldings and carvings, for marquetrie, and a variety of 
other uses. It supplies mural painting of a very fair charac- 
ter in a portable form. As regards artistic design, beauty of 
coloring, fidelity of the imitations of marbles and fine woods, 
the work at Westminster may be left to speak for itself. It 
may be conceded that the principal part of the work being 


really executed in the factory, the most elaborate decorations | 


may be quickly applied in a public or private building, or in 
a place of business, without any necessity for its being vacated, 
and without the protracted discomfort and often long-con- 
tinued hurtful smells caused by the use of paint, and the 
presence of paint-pots in rooms of any kind. From the work 
produced it is palpable that well-trained industrial artists are 
employed, in the first instance, in the production of such a 
variety of artistic a bouquets and vases of flowers, 
pastoral, classical and gene groups of figures, landscapes, ob- 
jects in animated nature, as sheep, lambs, birds, fishes, centre- 
pieces, borders, etc. Probably there is this advantage in the 
process, that an artistic subject when perfected in the first 
and most important stages of preparation may be reproduced 
mechanically, ad infinitum, at a comparatively small cost. 
However this may be, it is obvious that the element of cost 
must materially affect the question of preference for this as 
compared with other methods of decoration. In grainings for 
imitations of woods, marbles, even colors, fleurs de lys, stars, 
and the like, the process has an advantage not likely to be 
disputed, but in the execution of artistic pictorial decorations 
according to exclusive original designs, the company may not 
be so successful in competition as regards price. An impor- 
tant advantage claimed for this metallic paper is that it is im- 
pervious todamp. This advantage, we venture to think, can 
only be secured subject to the condition that the wall is dry 
when the metallic surface is applied, or that the other side of 
the wall affords means of egress for the moisture. In case 
of a damp wall being covered on both sides with tin-foil, and 
the damp thus hermetically sealed up, it will probably in 
seeking a means of escape prove too powerful for the metallic 
film and overcome its resistance. In case, however, of the 
adhesion holding good, this valuable property of impermea- 
bility will be demonstrated, and will carry with it several 
important advantages. The decorated tin-foil is applied by a 
sort of veneering process upon surfaces that have been pol- 
ished with pumice-stone. The completed work is varnished 
over, with one or more coats. If the pigments used in the 
decorations are to be relied on for permanency, the work 
ought to be very durable. The tin-foil is of course non-ab- 
sorbent, and the colors will be well preserved by the varnish 
on the surface. Re varnishing frem time to time will keep it 
in good condition. The sanitary advantages of such wall- 
coverings are obvious, in their refusing lurking-places for in- 
fection ; in tropical climates also they will effectually resist 
insects. The Aquarium reading-room is about 50 ft. square, 
and 14 ft. high, the ceiling being much lower than it would 
have been but for circumstances beyond the control of the 
architect. It is lighted by a range of windows on one side, 
and by lights in the ceiling, which consists of four deepl 

coffered and highly enriched panels of equal size. A single 
column in the centre of the room supports the beams upon 
which the inner sides of the four panels are formed. On 
three sides of the room there are on each side of the central 
divisions formed by the entrance door on one side, and by 
fireplaces on the two others, ranges of three panels, that are 
surrounded by bands of Jaune Fleuri marble. The centre 
panels of these ranges of three are decorated with vases of 
elaborate design, containing a variety of groups of flowers. 
The side panels have in each win figures-with flowers, 
etc., symbolizing the fourseasons. The ground of the panels 
is in sea-green, and they are adorned with a variety of medal- 
lions artistically arranged. Other and appropriate subjects 
decorate the panels on the side of the room in which the win- 
dows gre placed, and in those over the door and fireplaces. 
A number of well-executed scenes, in circular frames, having 
relation to the principal panels, are carried round the room 
under the cornice. The deep skirting-boards of the room are 
in Vert-de-Mer and in Griotte marbles. The column in the 


seals, and bells used to summon the attendants at the baths. 

| December 30th, Mr. Parker conducted one party and 
| Mr. C. I. Hemans another over the southern half of the Pala- 
| tine hill—the remains being the most picturesque, though 
| perhaps not the most interesting, of the palace of the Cesars. 
| December 3ist, Mr. Parker gave an instructive lecture upon 
the aqueducts within the walls, illustrating the remains 
| with numerous photographs. 

| At the Conversazione, January 3d, Mr. Parker exhibited a 
| drawing, by Signor Cicconetti, of the arch or doorway at the 
| south. west corner of the Quirinal hill, in a cellar under the 
villa of Cardinal Antonelli, in a line with the Via Nazionale, 
which is being partly rebuilt from below. This arch has 
been called the Porta Fontinalis, and is probably near to the 
site of that gate in the wall of the kings, but Mr. Parker 
showed that it can not be a gate in the wall of Servius Tullius 
| or of any of the earlier kings, for these reasons; the walls of 
| the fortifications of the time of the kings were 12 ft. thick, 
| the wall of this arch is only 3 ft, thick. It has been rebuilt 
of old materials ; the jambs are not of the same stone as the 
arch ; it is built upon a wall of concrete, and not upon the 
solid tufa rock, as all the walls of the kings are. The build- 
ers have been afraid to trust the soft tufa to carry the weight 
of the wall of the house above, and for that reason there is a 
brick arch of the time of Constantine over the arch of tufa, to 
support the weight. Part of the original wall of the fortifica- 
tion of the Quirinal hill remains near to it, but not on the 
same line, and on a much higher level ; on the other side of 
that wall is part of the pavement of the street made in the inner 
fosse, with a drain on the other side of it. ‘There were origi- 
nally two arches «bout 10 ft. apart, one of which was destroyed 
by the workmen, but the large blocks of stone of which it 
was built were lying about when this drawing was made ; 
the old wall on the cliff above forms an angle near this point, 
and in the wall which is at an angle with these two arches is 
| the jamb of another doorway of the time of the kings. Only 
| one jamb remains, but that appears not to have been moved ; 
ibly the stones taken from it were used for the arches be- 
| low, and this may be one jamb of the Porta Fontanalis. The 
| two arches may possibly have been entrances into the therme 
of Constantine, of which there are remains in the Colonna 
gardens not very distant from this spot, in the same direction, 
and on the same side of the road. The brick walls of these 
therme are built upon a stone wall of the time of the kings, 
which is used as a foundation. These solid old walls of the 
time of the kings have been found very frequently used in 
the same manner. 

January 4th, the Society examined the remains of the 
aqueducts, commencing with the arches that went from the 
Celian to the Palatine, then the arches and reservoir of Nero 
on the Celian to the Porta Maggiore ; visiting, en route, the 
gardens of the Sessorium, where considerable remains of the 
| aqueducts exist at the point where they entered the city. On 
| the following day the subject was continued by visiting the 
| Villa Volkonsky, through which the aqueduct passes, pre- 
|senting a picturesque appearance with its mantle of Ye 

rather an unusual thing amongst the ruins of Rome. r. 
Tighe called attention to the almost unique construction of 
some of the arches, there being six arches of brick-work with 
lateral bricks between the two lower arches, likewise formiag 
arches, making eight in all. The Society then visited the 
remains of the Lateran Palace incorporated into the wall of 
Aurelian, and also the curious round columbaria of the Late- 
ran family. 

January 7th, Mr. Hemans continued his lecture in the 
Vatican Museum. 


CHEMICAL Society, Lonpon, JANUARY 20, 
PROFESSOR ODLING, F.R.S., Vice-President, in the chair. 
CRYSTALLIZED GLYCERINE. 


Dr. Armstrong exhibited a specimen of pure crystallized 
glycerine, from Messrs. Dunn and Co, of Stratford, a portion 
of a bulk of 40 1b. The crystallization had been induced by 
exposure to the cold of the early part of January, combined 
with the agitation of a ae by rail. Its specific gravity 
at its meltirg point, deg. Fah., was found by Dr. Van 
Hamel Roos to be 1°260. 

‘the Chairman said the Fellows, no doubt, were much in- 
terested in seeing such a rare object as glycerine in the crys- 
talline state. A specimen had once before been exhibited at 
the Society’s meetings some years ago, by Dr. Gladstone. In 
both instances the crystals were formed under similar circum- 
stances—exposure to shaking at a low temperature. 

Mr. J. Williams said he had found hydrocyanic acid to be 
a very delicate test for the purity of glycerine. If the glyce- 


rine was perfectly pure, the mixture might be kept for a 
twelvemonth without change, whilst a slight trace of impurity 
in the glycerine caused the mixture to assume a yellow tinge 
in a short time. 

A discussion then took place amongst some of the Fellows, 
as to the possibility of fusing and then recrystallizing the 
crystalline glycerine, without exposing it to long-continued 
and violent agitation. 


SEBATE OF COBALT. 


Mr. E. Neison then read a “ Note on Sebate of Cobalt,” in 
which, after referring to the discrepancy between his descrip- 
tion of cobalt sebate and that subsequently published by Dr. 
Otto Witt in the Berlin Berichte, gave the details of the pre- 
paration of this salt from pure cobalt carbonate and pure se- 
bacic acid. Although he had made considerable quantities 
under various conditions, he always obtained either the vivid 
purple blue-colored anhydrous salt as described in his 
former paper, or a rose-colored hydrated salt which was 
readily converted into the blue anhydrous salt by drying. 
Thie salt is soluble in about 185 parts of water. The author 
did not obtain in any case the stable rose-colored compound 
insoluble in water described by Dr. Witt. 


NARCOTINE, ETC. 


Dr. Wright read Part IV. of “ Narcotine, Cotarnine, and 
Hydrocotarnine. On Oxynarcotine, a New Opium Educt and 
its Relationship to Narcotine and Narceine,” by himself and 
Mr. G. H. Beckett. The new base oxynarcotine was extracted 
from the residues of the preparation of narceine by dissolvy- 
ing it, with certain precautions, in dilute sulphuric acid, re. 
precipitating with soda, and exhausting the product with suc- 
cesssive small quantities of water, which dissolved the nar- 
ceine and left the sandy crystals of the new base. This was 
purified by treatment with hot spirit, conversion into the hy- 
drochloride and reprecipitation by a slight excess of caustic 
potash. Oxynarcotine crystallizes in micaceous sandy crys- 
tals whose composition is represented by the formula C., Has 
N Ox. It forms a hydrochloride Cas Hos N Os H Chi H, 0. 

It having been ascertained that ferric chloride did not oxi- 
dize opianic acid to hemipinic acid, the new base was sub- 
mitted to its action, and the resulting products were found 
to be hemipinic acid and cotarnine, in accordance with the 
equation Cy, N Os + O Cio Hio Os + Cia His N Os. Oxy- 
narcotine therefore differs from narcotine in cuntaining the 
carboxyl group instead of the aldehyde up, and may be 
represented by the formula C,, H,, (C H,) N OC O—C, 
(OCH;), (COOH). Narceine, when submitted to the oxidiz- 
ing action of potassium dichromate and dilute sulphuric acid, 
sag hemipinic acid together with methylamine : very simi- 
ar results were obtained with other ee agents, from 
which it would appear probable that the formula for narceine 
is C,; Hap NO,—C O—C, H, (OC H,), (COOH). The action 
of a dilute solution of potash on narceine seems to give rise 
to trimethylamine and a kind of weak acid of the formula 
Cas Has N Oy. When fused with the hydrate, narceine yields 
protocatechuic acid. 

In reply to a question of the chairman as to the oxidizin 
action of ferric chloride on narcotine, Dr. Wright explain 
that it seemed probable that narcotine first split up into 
opianic acid and hydrocotarnine; thus Cy, Hy; N O, +H, 0 = 
Cio Hie Os + Cia His N Os, and that by the action of the ferric 
chloride, the latter was oxidized to cotarnine C,, His N Oy. 

Mr. David Howard said it would be very interesting to as- 
certain the physiological effect of the new base on animals, 
as by comparing it with that of narcotine it might throw 
some light on the question as to where the physiological ac- 
tion lies. 

Dr. Wright remarked, from the results already obtained, 
it seemed that if two bases were alike, except that one con- 
tained more hydrogen than the other, the former was the 
most active—thus hydrocotarnine was more active than 
cotarnine, 

Dr. Armstrong said the,authors had not stated as to whe- 
ther they had been able to isolate any definite substance 
from the product obtained on heating oxynarcotine with 
water. He thought it would give considerable insight into 
the constitution of narcotine. 

Dr. Wright replied that the action of water at 140 deg. to 
150 deg. Cent. gave rise toa brown tarry mass, from which 
they had been unable to isolate any thing except traces of 
methylamine. 

BISMUTH. 


The Secretary then read a note ‘‘On a Method for Esti- 
mating Bismuth Volumetrically,” by Mr. M. M. P. Muir. The 
author estimates the metal by precipitating a nearly neutral 
solution of the nitrate by potassium chromate or dichromate 
in a manner similar to that proposed by Pearson, but he as- 
certains the critical point by testing the clear solution from 
time to time with argentic nitrate until red argentic chromate 
is produced ; the chromium solution being previously titrated 
with a solution of bismuth of known strength. The pres- 
ence of chlorine, sulphuric acid, calcium, copper or arsenic, 
interferes seriously with the results obtained by this method. 

The chairman, in thanking the author, said he thought the 
directions were somewhat vague as to the strength or degree 
of concentration of the liquids in which the bismuth was 
to be determined, a matter of some importance. The quan- 
titative results obtained, however, seemed to be very satis- 
factory. 

Mr. David Howard remarked that the great practical diffi- 
culty in estimating bismuth was, that in most cases it had 
first to be separated from other metals—as lead, copper, arse- 
nic, and antimony. After it had been separated, it was a 
comparatively simple matter to determine the amount. 


REMARKABLE WIND STORM. 


THE wind storm near Pass, California, in January 
last, was a terrible affair. hen it commenced there were 
about a hundred thousand sheep scattered among the various 
camps, and after it had continued about two hours the herd- 
ers were utterly powerless to restrain the flocks, and one third 
of the number are thought to have perished. It seemed a 
storm of gravel, sand and stones, the latter driven with force 
enough to beat the animals to death. A wagon was capsized 
and nearly torn to pieces by the wind, and men on horseback 
left the animals and came into camp with their faces so 
bruised as to nearly close their eyes. Thousands of shee 
were driven into narrow gulches, and finally covered wi 
sand—literally buried alive. On the San Emidio, cattle driven 
into the beds of the streams were in some places buried 
pas pf out of sight. The grass, which had grown to 
good feed, was taken up by the roots and piled up in waves 
along the plains. It was the most disastrous storm known 
to the country for many years.—Daily Aita Californian. 
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[Daily Graphic.) 
NEW-JERSEY AT THE CENTENNIAL. 


WE give an illustration of the building which the New- 
Jersey Centennial Commission are now erecting. It is 
situated on Belmont avenue, directly opposite the Main Ex- 
hibition Building, a most desirable situation. It will be the 
head-quarters for all Jerseymen during the Exhibition. There 
will be ladies’ and gentlemen’s parlors and reception-rooms ; 
and there will also be a room especially set apart for the re- 
presentatives of the press from that State. \ 
make the head-quarters a place where all from New-Jersey 
may rest, chat, and arrange plans for the various campaigns 
of sight-seeing, and abundant facilities will be afforded for 
this. It is one of the many valuable plans of the New- 
Jersey Centennial Commission whereby the people of that 
State will be not only well represented at the Great World’s 
Fair, but their pleasure carefully consulted and their comfort 
provided for. The building is a frame structure, with tile 
roofing. Its dimensions are 82 feet in length by 42 in width, 
and two stories in height, with attic and observatory. On 
one side there is to be a large chimney, costing $800, and con - 
taining specimens of all the fancy brick manufactured in 
New-Jersey. The entire cost of the building when finished 
will be $8,000. 


New-Jersey promises to be well represented at the Exposi- 
tion. 


y the Commissioners have received 463 applica- 


It is designed to | 


meeting of the State Agtadont Society a plan was decided 
upon to secure thisend. Five gentlemen from each county 
guaranteed to raise each the sum of $100 and to secure speci- 
{mens of the cereals of his county. Two pyramidal stands, 
each 10 feet high and containing 21 horizontal sections, each 
with shelves, will be erected in Agricultural Hall. Every 
county will be allotted a section, and on the various shelves 
will be arranged in proper order and in round glass globes 
a ar of the quality of the grain —— by each, and 
the productiveness of the ground will be printed on a small 
slip on the glass. 

‘raking every thing into consideration, the State bids fair to 
cover herself with glory in the great Centennial Exposition. 
The New-Jersey Centennial Commission is com of the 
following gentlemen—all prominent citizens of their respec- 
tive localities : Edward Bettle, First Congressional District ; 
Samuel C. Brown, Second Congressional District; H. L. 
Janeway, Third Congressional District ; J. T. Bird, Fourth 
Congressional District ; Thomas N. Dale, Fifth Congressional 
District ; 8. B. Hunt, Sixth Congressional District ; Nath. W. 
Condit, Seventh Congressional District; Orestes Cleveland 
and John G. Stevens, National Commissioners. Samuel C. 
Brown, President ; P. T. Quinn, Secretary. 


| MESSRS. Swa~tz, manufacturers of hook and ladder ones 
ratus, of Philaaelphia, have the honor of being first on the 
| ground with their exhibit. 


microscopic examination ; the hair he took from the coat was 
a remarkably smooth hair ; the transverse lines were not far 
apart, did not run across the hair, were regular distances 
apart, the pith extended nearly the whole length, broken at 
intervals ; it was a remarkably large hair; the color was 
quite light ; measured at first 160th of an inch in diameter, it 
shrank to 240th of an inch; the hair had not been cut for 
some time, and so tapered at the ends ; on the hair was some 
excretion ; on the bunch of hairs, said to be Miss Young’s, 
found nineteen with a bulb; on three of them found an ex- 
cretion the same as on the single hair taken from the coat; 
they corresponded in lines, in smoothness, in size ; 16 show- 
ed the pith of the character of the single one; the color 
under the microscope was the same ; the average diameter of 
these hairs was 1-264th of an inch ; the smallest was 1-333d 
of an inch; the largest, 1-241st part of an inch; had ex- 
amined hair found in a good many heads, but this hair was so 
uliar could identify it as belonging to the hairs taken from 
Mabel’s head ; taking 500 of the hairs cut, about 300 had pith 
well marked; in other words, in this hair was an unusual 
number that had pith ; the hair had the same general, the 
same special, characteristics as that taken, from Mr. Hobbs; 
hairs that fall usually fall with a shrunken bulb, caused by 
disease ; could tell whether a hair was pulled out or had fallen 
from a head. The cross-examination in regard to this matter 
was very searching, and at its close the witness said he would 
not say the Mair could not have come from any other head. 


tions for space, nine tenths of the number coming from manu- 
facturers. The demand for space has exceeded 83,000 square 
feet, and nearly one half of that amount has been applied for 
4 manufacturers and others of the single city of Newark. 

e Commissioners have been making unwearied efforts to 
secure a successful exhibition of all branches of industry, and 
Director-General Goshorn said that New-Jersey is the best 
worked-up State in the Union. There will be a full display 
of minerals and ores from all parts of the State, as well as of 
the clays for pottery, which has now a national reputation. 
The various sands employed in the lower part of the State, in 
the manufacture of glass, will also be exhibited. A full as- 
sortment of cut sections of the different woods growing all 
over the State will be displayed. Soils, fertilizers, etc., as 
well as stuffed birds, representing the ornithological riches of 
the State, will be exhibited to the best advantage. After the 
Exhibition all the specimens alluded to will be transferred 
to a large room in the new State Capitol at Trenton, which 
has been set apart for the pu They are the property 
of the State, and will remain henceforth on exhibition. A 
fine showing of fruits and vegetables will be made by the 
State Horticultural Society. In the agricultural depart- 
ment a t effort is being made to secure a full exhibi. 
tion of the various cereals, and it will be shown that New- 
Jersey is not only a great manufacturing and fruit-growing 


A SINGLE HAIR. 


AT Boston, Mass., recently, during the first trial of Piper, 
for the murder of Miss Young, Dr. Joshua B. Treadwell, who 
took part in the autopsy, described the injuries of the child, 
and said that death was caused by the wounds on the head ; 
these must have been produced by a swift, hard blow of a 
rapidly moving object. The witness then described minutely 
the examination he had made of Piper’s clothing; he found 
& spot on the left sleeve of the coat that looked like blood, 
on the left lapel, and two others close by, and there were in- 
dications that other spots had been washed or rubbed ; on 
opening the coat he found a hair adhering to the breast in- 
side ; it was a — hair; the bulb was on it and appeared 
fresh ; afterward, in a fortnight, it was shrunken, showin 
that when he first saw it it had recently been pulled 
from a head. There is a difference, he continued, in certain 
heads, between the hair of a child and an adult. [A question 
of identity of the hair was raised by the defence, but the 
court ruled that testimony could be taken. The defence took 
exception.] The hair was in the neighborhood of seven and 
a half inches in length ; at autopsy found the hair was longer 
on the back ; the hair at the autopsy was cut close to the 
scalp ; had examined hair several times [witness here defined 
the characteristics of hair by which hair from different heads 


State, but has grain-growing | ties. At a recent 


can be classified] ; he used a power of 500 diameters in his 


THE INTERNATIONAL EXHIBITION OF 1876—NEW-JERSEY STATE BUILDING. 


Professors Babcock, Fitz, and Wood were called by the de. 
fence to testify regarding the same matter. Professor Fitz 
said that he had found hairs among those which came from 
the head of the child varying in size from 1-650th of an inch 
to 1-280th of an inch—these figures being the extremes. It is. 
thus seen that he found none so large as the one taken from 
Piper’s coat, nor so large as the average of those examined 
by Dr. Treadwell (1-264th of an inch). He also testified that in 
most particulars hairs taken from the head of a Miss Gibson, 
a young lady in whose company Piper is said to have spent 
the evening previous to May 23d, could not be distinguished 
from those from the child’s head. Professor Babcock testified 
similarly on this latter point. He measured many hairs from 
both heads, and although there were larger hairs, on the 
average, among those of Miss Gibson than those of Mabel 
Young, yet there were very ene as small as any taken from 
the head of the latter. e largest hair he found among 
those from the head of the murdered child, given him for ex- 
amination, was 1-306th of an inch, and the smalleet was 
1-766th of an inch in diameter. Professor Wood corroborated 
both these witnesses. 


Dresses, linen, and wearing apparel of almost every de- 
scription, when dipped into a solution of tungstate of soda and 
allowed to dry, are rendered so that they will not take fire: 
wood steeped in the same salt is rendered uninflammable. 


168. 
‘ 
ff 
a 
: 
= 
| 


Marcu 11, 1876. 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 11. 


169 


THE JAPANESE GOVERNMENT BUILDING AT THE 
CENTENNIAL GROUNDS IN FAIRMOUNT PARK. 
By Josnvua Rose. 

Tue erection of the above building, to be occupied by the 
Japanese Commissioners, is exciting a great deal of curiosity, 
not only on account of its peculiar method of construction, but 
also on account of the pe tools and appliances used by 
the workmen employed in its erection. The workmen, who 
were sent from Japan with the four car-loads of timber neces- 
sary to the construction of the building, appear to be intelli- 

nt and expert artisans, and handle their tools in a manner 
showing that they feel a complete mastery over them. 

The members of the building fraternity whom we met on 
a recent visit, after minutely examining the framework of the 
structure, pronounced it a “ beautiful piece of workmanship,” 
but “‘a complete Chinese puzzle.” Nota nail or a screw is to 


SIDE 


be found in the whole of it. The sills are of Japanese fir, the 
joints, mortices, and tenons fitting with great exactitude. Fig. 
1 represents the external appearance of one of the sill splices, 
A representing a wooden wedge driven lightly home. In 
addition to the apparent joint, there is in this splice a dove- 
tailed tongue and groove running along the centre of the 
wood from end to end of the splice. The splice presents the 
same appearance top and bottom and on opposite sides, and 
fits very neatly together. The splices and mortices and tenons 
were all cut in the timber when brought here ; nor are there 
any evidences perceptible, upon a close examination, to indi- 
cate that they have ever been tried together, yet they go to- 
gether, a driving or sliding fit, according as the necessity of 


saws performed their cutting while being drawn towards, and 
not propelled from the workman, but we were told of one 
that would cut worked both ways, the form of tooth being 
after that shown at A in Fig. 3; we were not permitted, 
however, to see the instrument. 

Two of the workmen are very skilful with the adze, which 
tool is represented half size in Fig. 5, the blade being cast- 
steel, and the eye of wrought-iron welded on. The handle 
is of round wood, of nearly an inch in diameter, the bark 
being merely stripped off. In appearance it much resem- 
bles English maiden ash ; its Jength is about 2 feet, and it 
must have a little spring in it if wielded heavily, One par- 
ticularly of the workmen uses this tool very dexterously, 
leaving but very slight tool-marks indeed. Their chisels are 
of the usual shape, save that the under face is hollowed as 
shown in Fig. 6. 

Their planes are about 2} inches wide, 1} thick, and 10 
inches long, and cut while being drawn to them, and not 
while being pushed. The plane-blades have no wedges to 
lock them, being simply fitted very finely to their places, and 
forced through with the palm of the hand, the workmen 
forcing it through to the requisite distance by the eye. The 


fig.6. 


JAPANESE CHISEL. 
blade has a small amount of taper upon it, and forces through 
very evenly and slowly, nor does it appear to be liable to 
move from its position, while the shavings cut by it are in 
appearance like satin ribbons ; part of this is no doubt due to 
the excellent quality of the wood, and part of it to the thin. 
ness of the shavings. 

Instead of a mallet, iron hammers, of about half a pound 
weight, are used, both the faces being round, while to drive 
nails, a small hammer, having a round face at one end and a 
spike-point the other, is employed ; a blow with the spike-end 
makes an indentation to receive the nail-point, the other face 
of the hammer being used to drive the nails home. 

It will not be presumed, from the appearance of these tools, 
that the excellence in workmanship which undoubtedly ex- 
ists in the structure being erected, is in any way attributable 
to the superiority of the tools, but rather to the quality of the 


the case demands, with great accuracy. 
The finished pieces, such as the 
uprights, were brought from Ja- 
pan, carefully packed and wrap; 
in paper, and when they are first 
unwrapped the surface of the wood 
has a gloss upon it almost amount- 
ing to a polish; exposure to the 
air, however, soon destroys the 
gioss, but leaves the face still 
smooth and even to a degree quite 
unusual in work of such a class. 
The uprights are of Japanese red 
cedar, which is a very close as well 
asa straight grained wood, and free 
from knots. The panelling over 
the doorway is of a species of 
Japanese oak, being a very close- 
grained wood and a scarce one, 
even in Japan. The workmanship 
displayed in this panelling is ex- 
ceptionally excellent and attracts 2 
much attention. The mortices and|4—— 
tenons go together a very even fit, 
and are fastened by taper square 
wooden pins, and are, we were in- 
formed, of peculiar construction. 
All the information, however, to 
be gathered upon this point was 
that they combined the princi- 
ple of the dovetail and the mortice and tenon. Their external 
appearance, however. does not indicate any internal intricacy. 
Referring now to the tools used by the workmen employed, 
the remarks of a house-carpenter made to his companion ap- 
pears very app wpe Looking at the Japanese saw repre- 
sented in Fig. 3, he said, “ Either us or them fellers has got a 
good deal to learn in the way of carpenters’ tools.” 


JAPANESE ADZE. FRONT VIEW. 

The blade of this saw is about 8 inches long and of about 
the thickness of the thin end of an ordinary dinner-knife, 
say y'z ; it is of even thickness from end to end, including the 
tine, and is held to the handle by being wedged in a mortice. 
The handle is of a Japanese wood similar in appearance to 
red cedar, but somewhat closer grained, and is about ten 
inches long by an inch or an inch and an eighth in diameter. 


Fig. 4 represents another of the saws, of about the same 
size and thickness as that shownin Fig. 3. Both of these 


workmen. Here, however, the element of time should be taken 


into account ; hence the only inference that can fairly, under 
the circumstances, be drawn is, that the workmanship is far 
superior to what we might have expected from the Japanese 
in so large a structure, especially considering their tools. 
Nor is it likely that improved tools would in their case pro- 
duce greater excellence of workmanship, because all ex- 
perience goes to show that with improved tools, machinery, 
and appliances, the necessity for super-excellence in crafts- 
manship departs, and the demand being gone the supply 
ceases with it. We have not succeeded in producing any 
better specimens of workmanship than our forefathers pro- 
duced ; we have only succeeded in being able to produce it in 
much larger quantity and much more easily and cheaply. We 
may have more to sey on the building in question as its con- 
struction proceeds. 


[[Building News.] 


PROSPECTS OF ARCHITECTURE IN THE UNITED 
STATES. 


To spend any thought or study in designing a detail is to 
the American an unnecessary waste of labor, if he can save 
the trouble by any more expeditious process. He is always 
in a hurry. This notion is stam on all the principal 
buildings in the United States. The Capitol at Washington 
displays the hauteur of American ari, with many of the 
faults we have named. We have here grandeur of concep- 
tion spoiled by want of refinement in detail. The peristyle 
is overpowering for the substructure, and its cast-iron dome 
is another of the inconsistencies. Mr. Fogerty says he has 
seen most of the great domed structures of Europe, but none 
of them has so fine an effect seen under a clear sky. The en- 
largement of this structure is due to Mr. Thomas W. Walter. 
Another of the vices of the system of spurious architecture 
that prevails in America is the indiscriminate use of different 
styles. Classicalism and Gothicism have by turns ruled the 
taste of the Americans. The Orders and Gothic features 
have been applied promiscuously to the buildings. A pro- 
fessing indifference to the merits of each has been carried so 
far that architecture has become a mere dressing-up of build- 
ings, devoid of that conscientious application which has cha- 
racterized the work of the older nations. There has never 
been such a thing as a distinctiveness of art creed in Ame- 
rica. We should not count this a vice if architects had bold- 
ly originated any one idea ; but this is so far from being the 
case that the use of the styles in these cities has degenerated 
into a vulgar travesty of features. Late buildings have been 
crude burlesques of Greek, Renaissance, and Medieval works. 
The most pretentious details of Italian and Gothic are con- 
spicuous, e have seen Venetian Gothic used in structures 


in the most literal sense ; features selected in scrap-book 
order and stuck on to facades in which not the faintest re. 
gard to appropriateness appears. Consistency and 

tion of eye grouping an a cong of proportions, seem 
utterly lost sight of ; and this is one great characteristic dif- 
ference between English and American architecture. An 
American design has always too much of what we should 
call a schoolboy’s attempt about it. It is overloaded with 
ungraceful ornament, or displays in a boasting way the 
vocabulary and ere detail of the style. The Smith- 
sonian Institute at Washington is an instance. Here a florid 
Norman Gothic is the style adopted, and there is scarcely a 
single feature omitted that belongs to this style. We find 
the same meaningless application of style in other buildings. 
The Treasury buildings in the same city have a cold machine- 
designed uniformity, as Fergusson calls it, in the wings and 
portico, Grace Church, New-York, is full to overflowing of 
this ornament. It has, of course, all the cathedral attributes, 
double-aisle transepts, internal plaster vaulting ; a western 
tower and spire of most ornate and elaborate detail, with fly- 
ing buttresses, and an array of pinnacles, which latter sur- 
round the church in nave and aisles, gabled buttresses, tra- 
cery, and all the other paraphernalia of Medievalism in its 
highest flights. Many others, as the Church of the Holy 
Redeemer, in Third street, are in a sort of Lombardic, while 
the Mormon temples exhibit all the trumpery ‘‘ magnifi- 
cence” of the worst florid Gothic. Instead of discarding the 
mistakes of our earlier Gothic revivalists, the Americans 
seem to delight to reproduce them with a glaring and ex- 
aggerated vulgarity. They appear to follow our fashions 
pretty closely. Not long ago the pseudo-Gothic of forty 
years since was adopted for churches instead of Italian ; and 
now the Americans are revelling in the vagaries of another 
of the exploded fashions we indulged in—the Venetian Go- 
thic. Mr. Fogerty remarks the earlier Puritan settlers hated 
Episcopacy and its surroundings, but built all their best 
churches as like those of the Episcopal Church at home as 
possible. Perhaps the writer is confounding the present 
buildings in vogue with the earlier works. The latter have 
been supplanted, and were in the heavy meeting-house style. 
It was only when prosperity began to appear that the change 
took place, and the churches, out of rivalry to those of the 
mother-country, began to assume Episcopal features. The 
writer says in Boston, Hartford, New-Haven, and other East- 
ern cities, duplicates of the London churches may be count- 
ed. St. Martin’s-in-the-Fields appears to be a favorite model 
—probably, we imagine, because it is the first church that 


strikes our cousins in coming to London. Perhaps the spa- 
ciousness of the area it is located 
in, or the impression that it is “ the 
finest site in Europe,” may have 
had some influence. St. Martin's, 
we are told, has been reproduced 
frequently in wood, and sometimes 
in stone. In Boston the Unitarians 
have made a good copy of it in the 
latter material. In New-York, 
Trinity Church, by Mr. Upjohn, is 
an accurate reproduction of an Eng- 
lish model ; and in Brooklyn, Trini- 
ty Church vies with the earlier 
buildings of the Revival. Later 
efforts by well-known New-York 
architects, while indicating more 
knowledge of detail, are still far 
behind the works of the same class 
in England. Messrs. Renwick and 
Sande’s Roman Catholic Cathedral 
in Fifth avenue is one of the most 
recent and pretentious buildings de- 
voted to ecclesiastical purposes. It 
is built in the Decorated style in 
white marble. In nearly all recent 
attempts the same love of ex- 
travagance in detail and plan is 
evident ; sensational and acrobatic 
effects are produced, and gilding 
and color are applied by the yard with a manufacturer's 
taste. A Dutch Reformed Church in New-York, by Mr. 
Wheeler Smith, is spoken of as displaying a deal 
of taste in Gothic detail, though rather extravagant. Jn 
some of the recent attempts to adapt denominational build- 
ings to large congregations, the corners of the interior of 
these structures have been rounded off by studded parti- 
tions, ‘‘so that the internal plan and section are often 
circular or elliptical,” the outer forms being square. A pew 
church in Fifth avenue, for the Rev. John Hall (late of Dub- 
lin), by Mr. Carl Pfeiffer, and another by Mr. Eidlitz, are re- 
markable for this kind of planning, though the result may 
be extremely shocking to the orthodox European architect. 
Mr. Fogerty alludes to the temptation in America to solve the 
great problem of providing a spacious auditcrium for hearing 
and seeing at the same time as maintaining a dignified eccle- 
siastical character. It is a puzzle to us why the American 
architects have not made a more successful ’solution—they 
are freer from ecclesiastical precedent and restraints than 
their brethren at home—they do not lack means ; but it is, 
perhaps, the thoughtless hurry that prevents them. The 

ev. Mr. Talmage’s tabernacle at Brooklyn is an attempt to 
combine the semicircular plan with Gothic, but it is spoken 
of as “any thing but a success.” The Rev. Mr. Hepworth’s 
new tabernacle in New-Yerk is the work of an architect 
enjoying an unenviable notoriety for dressing up these cur- 
vilinear buildings with cheap Gothic of galvanized iron. 
But, we repeat, these things need not be ; there is no manner 
of reason why Gothic should not, in the hands of a real archi- 
tect, be applied to any form of plan, It appears, however, 
with all these defects, the American churches are much more 
comfortable than our own—the pews and passagesare carpet- 
ed, and warming and ventilation attended to. e are much 
afraid, however, some of our good Churchmen at home would 
shrug their shoulders at these atoning merits! But Mr. 
Fogerty one us a glimpse of the progress of secular archi- 
tecture, in which the American appears to be more “ at 
home.” Mr. Mullett, architect to the Treasury, has, during 
eight years of office, erected several buildings to the extent 
of some £100,000 to £1,000,000 sterling each. These are exe- 
cuted in a substantial manner, though architecturally they 
conform to the Governmental type—a style developing in the 
States, according to Mr. Fogerty, and which is called “ Ame- 
rican Renaissance.” Among the new buildings in this style 


are the State Capitol, New-York, by Mr. Fuller, and Cit 
Buildings, at Philadelphia, by Mr. McArthur. The Fift 
| avenue at New-York is said to exceed in magnificence any 
street in Europe. The climate of this district is favorable to 
architecture: there is @ total absence of smoke and a bright, 
clear sky—an advantage certainly not a little consolatory to 


climate to that of 


the American when he compares his own 
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London. Another advantage claimed is 
regularity of the cities and the easy numbering of the streets. 


In Philadelphia this rectangular blocking has been found very | tional, by the introduction of sulphates and chlorides. If this | (“ Pyrology,” page 


monotonous and tiring. The writer suggests that it would have 
been better to have occasionally introduced diagonal lines. 
There is a great want of central open areas and spaces, though 
the “ Central Park ” of New-York has been formed in an out- 
skirt and isa misnomer. In the town houses a completeness 
prevails, and much of the joinery—commonly of walnut—is 
superior toour own. The hinges and fastenings are silver- 
plated ; the doorways are spacious and inviting—the external 
ones inclose lobbies recessed and paved with marble. The 
“high stoop” class of house, as they are called, are sump- 
tuous in their appointments, and they sell as high as £50,000. 
One built for Mr. A. T. Stewart in the Fifth avenue, New- 
York, of white marble, cost, with the site, £400,000. The 
value of land is enormous in the fashionable parts. Not- 
withstanding the cost of these city mansions, they are rarely 
built by architects, the builders repeating the plans and fa- 
gade, ad infinitum. One English firm (Messrs. Duggin & 
Crossman) has a great reputation for the completeness of 
their houses. We see here, also, a mechanical manufacture 
ona gigantic scale, and no real art. We can not go over the 
immense ground touched upon by the writer, though we may 
P= by one or two points incidentally mentioned. The first 
s the neglect of the financial element by the architect. This 
has gone so far as to call forth a severe rebuke from the late 
Governor of New-York. who, in his message to the Legisla- 
ture, mentioned that State buildings had cost on the average 
four times the amount of the architect's estimates. This has 
led to the profession being employed as draughtsmen only, 
the builders superintending the work, and the name of “ ar- 
chitect” is beginning to imply only the former qualification. 


[British Journal of Photography.] 
CHROMIUM. 


ALTHOUGH we are still, and likely for some time to be, de- 
pendent on the salts of silver for the production of our nega- 
tives, that noble metal is gradually but surely being replaced 
by chromium in the production of positive prints. In view, 
then, of the important part which that not well-known metal 
already plays, and the much more important part which it is 
yet destin 
short article may not unprofitably be devoted to some of its 
peculiarities and properties, and especially to those of its salts 
at present employed in photography. Of course, in speaking 
of chromium as a not well-known metal, we refer to it in the 
metallic state, some of its salts, such as the alkaline bichro- 
mates, having been largely used in the arts and manufactures, 
and its insoluble chromates known as brilliant pigments, for 
along period. It does not seem to exist in large quantities, 
or to be very widely distributed over the globe ; Lut in com- 
bination with iron, as chrome iron ore (Fe O Cr, O,), and with 
lead (as Pb CrO,) it has been found in America, is received in 
considerable quantities from the Shetland Islands, and is 
much worked in Sweden. 

Metallic chromium has not, so far as we know, been utilized 
in the arts, either per se or as an alloy, although it possesses 
some properties which, if it could be readily procured, should 
miake it very valuable. When reduced from one of its oxides 
by the action of an extremely high temperature in the pres- 
ence of charcoal, the metal is said to be as hard as corundum, 
and quite infusible, or at least at a temperature high enough 
to melt and even volatilize platinum ; while, though soluble 
in hydrochloric acid, sulphuric acid acts on it but slightly, 
and it is quite insoluble in concentrated nitric acid. It may 
also be obtained in a crystallized form by the action of the 
vapor of sodium on one of its chlorides, in which state it 
resists the action of the strongest acids, including the nitro- 
hydrochloric. 

Chromium is sometimes said to unite with oxygen in five 
different proportions ; but it certainly forms four different 
oxides, in which we find examples of all the three kinds— 
basic, neutral, and acid. The basic oxides (Cr O, and Cr, O;) 
yield several chlorides and other salts, one of the former, the 
dichloride (Cr Cl,) being the most powerful reducing or deox- 
idizing agent known to the chemist. The neutral oxide cor- 
responds with magnetic oxide of iron, and is not of mach im- 

rtance ; while the fourth is a very stable metallic anhy- 

ride (Cr O;), which unites with an atom of water, forming 
chromic acid (H, Cr 0,), probably the most valuable of all the 
compounds of chromium, and similar in constitution to sul- 
phuric acid, chromium taking the place of sulphur, in which 
the hydrogen is readily replaceable either in whole or in part. 
An excellent example is found in the soluble potassium chiro- 
mate, in which two atoms of potassium take the place of the 
hydrogen, forming K, Cr 0,. 

In the manufacture of chromium salts it is this potassium 
chromate that is first produced. Chrome iron ore is heated to 
redness, and quenched with water, whereby it is rendered 
sufficiently brittle to be easily reduced to powder. This is 
mixed with potassium and calcium carbonates, and ex 
to a prolonged heat in a reverberatory furnace, with free 
access of air, the oxygen of which it absorbs, and becomes yel- 
low in consequence of the formation of the potassium salt, 
The yellow mass is withdrawn from the furnace and the salt 
dissolved out with water, from which it is then rapidly crys- 
tallized. K, Cr O, thus formed is then treated with sulphuric 
acid, which combines with half of the base or one atom of the 

tassium, and gives the well-known potassium bichromate, 

Cr, 

Potassium bichromate so obtained is, generally speaking, 
the basis from which all the chromium compounds in use are 
produced, and it and the corresponding ammonium salt are 
the only preparations of chromium that have been hitherto 
made te do duty in photographic work. The priticipal prop- 
erty of these, as well as of most of the chromium salts—and 
that to which they owe their introduction into photographic 
practice, calico-printing, ete.—is the readiness with which 
they give and take oxygen. Potassium bichromate has been 
the subject of at least one patent for the economical produc- 
tion of that body, as it gives it off steadily and plentifully on 
the addition of sulphuric acid, while the ammonium salt parts 
with it at a comparatively low temperature, or, rather, only a 
low temperature is required to start the decomposition. If a 
few crystals are placed in a porcelain dish and heated over a 
spirit-lamp or Bunsen’s burner, the gas almost immediately be- 
gins to come off ; and, although the source of heat be re- 
moved the action continues, the mass becoming incandescent, 
increasing enormously in bulk, and acquiring a fine green 
color—the sesquioxide Cr, 0,. But ester heat nor acid is 
needed to induce the salts to give up some portion of their 
oxygen, the simple action of light slowly but surely having 
that effect ; and although, in consequence of their color, that 
action is confined to the surface, it is well known that, if ex- 
posed to strong light, the bichromates are injuriously affected. 

It is, perhaps, not so well known that there is still much 


to play, in photographic manipulation, we think a | 


| times accidental, but more generally, we are informed, inten- 


be so, it will account for many of the failures which are from 
time to time recorded by those who have experimented much 
in carbon-printing. Happily the photographer of average in- 
| telligence may easily satisfy himself as to the purity of his 
| salts by a simple test. To a weak solution of the suspected 
| bichromate—say not stronger than one in sixty--add a weak 
| solution of tartaric acid in excess—about eight times as much 
| of the acid as of the salt—and stir well for a short time. The 
| acid will decompose the bichromate, and, after allowing the 
whole to settle, the supernatant liquid should be tested with 
| nitrate of silver and chloride of barium ; if chlorides be = 
|}ent they will form silver chloride, while sulphates will form 
barium sulphate. 
Of the cause of the action of the bichromate on soluble or- 
| ganic matter we have left ourselves very little room for re- 
mark, nor are we sure that the matter is as yet well under- 
|stood. We knoy that the effect is by a gradual action to ren- 
der then insoluble, and that that action is rapidly promoted 
by light. The general opinion is that the bichromate is par- 
tially reduced to chromic acid ; that it gives up a portion of its 
oxygen and passes into a lower oxide, and that the insolubili- 
ty is caused by the action of the nascent oxygen probably 
combining with some of the hydrogen of the organic matter. 
| Whether this be the case or not, it is now pretty generally un- 
derstood, and the results of many experiments seem to prove 
that a carbon tissue is only sensitive when dry, and that after 
it has been printed and thoroughly moistened it may be ex- 
posed to ordinary daylight with impunity. This fact is of 
great importance to carbon-printers, as the development, in 
consequence, may be carried on in a strongly-lighted room, 
where, of course, it can be better and more conveniently done 
than in the more feebly-lighted ** dark chamber.” 

We have said that the alkaline bichromates are the only 
salts which have hitherto been to any extent used in photo- 
graphic operations ; but from the fact that salts of chromium 

‘include both powerful oxidizers and deoxidizers, and the fa- 
cilities that they offer both of acting on and being acted on 
by other bodies, and especially from the nature of the changes 
brought about on them by the action of light, we believe that 
they offer a rich and tolerably unworked field of experimental 
research to those who have the time and ability for the work. 

One word of caution may not be out of place. In virtue of 
the oxidizing properties of the alkaline bichromates, they are 
generally of a more or less poisonous nature, readily combin- 
ing with and destroying animal texture, and frequently pro- 
ducing serious ulceration in the bodies of those engaged in 
their manufacture. We know a case where a photographer 
who, some years ago, experimented somewhat extensively in 
the preparation of carbon tissue suffered severely in this way. 
Both his hands were covered, first with small pimples, which 
gradually coalesced and festered, and ultimately resolved 
themselves into deep-seated ulcers, which for months refused 
to yield to local treatment, and a cure was not effected till a 
long course of constitutional treatment had been undergone. 


[Chemical News.] 


ON THE BLUE COLOR SOMETIMES PRODUCED IN 
THE INCINERATION OF BREAD. 


By Masor Ross, late R.A. 


| Dr. Epmunps showed me this interesting substance, pro- 
cured from a muffle in the prosecution of his analytical 
duties, and asked me to what I thought the blue color attri- 
butable. I said it might be due to copper oxide, for ‘‘ every 
| chemist” who has used a blowpipe knows that, with silica 
and soda present, copper oxide will afford “at a bright-red 
heat,” with a supply of oxygen, a blue glass. The fragments 
| shown me had not, indeed, a vitreous appearance, but an in- 
| finitesimal number of very minute blue beads would probably 
| communicate a blue color to an otherwise white and non-vitre- 
ous ash, A few fragments which I took home with me gave 
| the following results pyrologically : 
| (1.) A pin’s-head fragment of a brilliant blue color was 
| taken up at the bottom of a hot boric acid bead, and the frag- 
ment treated with O.P. 

(a.) It changed to a dirty green color, glowed about equal 
to lime, and was then taken up by the bead with a 
little effervescence. 

(0.) Microscopically, the bead presented the following ap- 
pearance ; It contained a rounded, semi-transparent, 
colorless, siliceous-looking mass, fast dissolving in 
the bead, but evidently first attempting to form a 
ball ; this showed that, although lime or one of the 
alkaline earths was probably present, there was so 
much alkali also present that a ball could not be 
formed ; and, indeed, after further O.P., the mass 
shortly dissolved transparently in the bead. 

(c.) The boric acid’s green pyrochrome was completely yel- 
lowed ; showing that the alkali was chiefly soda, de- 
rived probably from the salt used in baking. 


with pure sodium carbonate on aluminium plate, in a candle 
H.P. (for all coal-gas contains sulphur compounds), afforded 
a salmon-colored ball ; which showed that a sulphide was, or 
| sulphides were, present in the fragment. 
(3.) I now crushed another blue fragment with a drop of 
| distilled water and a few crystals of ep boric acid to a fine 
| paste between ayates, and boiled this paste with distilled 
water In a capsule in order to get rid of the soda and part of 
the silica (which latter separates in solution from silicates by 
| this treatment) from the assay. 
(a.) The residue, obtained by decanting as much as possible 
of the solution, and tilting the washed remainder on 
a white blotting-pad, had now a slightly earthy ap- 


pearance. 
(4.) The residue (3 a.), properly dried and collected, was 
| now attached to the bottom of a boric-acid bead, and treated 
| with O.P. as before, when it at once formed a semi-opaque 
| ball (apparently) of calcium-phospho-borate,* which was yel- 
low, hot, and green-yellow cold, from the presence of an ex- 
tremely minute proportion of iron protoxide, which, in larger 
proportion, would +have colored the ball yellow-green. No 
sign of the presence of any other malleable metallic oxide 
was given by the boric acid. 

(A.) It was thus evident from (1 }. ¢.) that sodium, present 
as the base of a sulphide (2), and also, perhaps, from the effer- 
vescence as sulphate (1 a.), was there, and from (4) that there 
was no copper (which would have formed black balls), man- 
ganese (clear brown balls), or other coloring oxide present, 
except that of iron, which certainly was so, but in far too tri- 
fling proportion to afford such a color. 

(B.) The change of the blue color to green (1 a.) in O.P. is 


* A calcium-borate ball is transparent and highly refractive. 


(2.) Another blue pin’s head fragment of the ash, heated | 


the chessboard-like | impure bichromates in the market, the impurities being some- afforded by Lapis lazuli powder, which also yields, like this, 


|a colorless icy mass when directly treated in boric acid (1 b.) 
No sufficient evidence has been here 
| elicited of the presence of alumina, though operation (3 a.) in- 
| dicates that, because the object was to determine the cause of 
color alone; but it is known (“ Pyrology,” pages 67, 118) that 
a blue color can be obtained by certain treatment, from silica 
with nitrogen, as found in the Himalayan black quartz, and 
from pure sulphur dissolved in phosphoric acid. 

(C.) Having therefore found, by the above-mentioned opera- 
tions, the absence of any colorizing oxide, except a proportion 
of that of iron, too minute to have such an effect ; and the 
presence of the constituents of Lapis lazuli (with the excep- 
tion of alumina, which, however, is probably present), I con- 
sidered—as indeed the primary operation (1 a. 0.) alone would 
have made me suspect—the blue color to be due to the forma- 
tion of ultramarine, and communicated my opinion to Dr. 
Edmunds, who informed me that he had himself, indepen- 
dently, arrived at a similar conclusion. 


[Queen.] 
INSTINCTIVE. 


A Quick temper, strong passions, and a sensitive organiza- 
tion, small powers of reflection, smaller still of mental analy- 
sis; superficial judgment, yet supreme content therewith ; 
the acceptance of impressions for facts and of fancy for 


| 


demonstration; in all probability a decided dash of sus- 

icion on the one side and of animality on the other—and you 
one the nature which cherishes that state of mind commonly 
called instinctive, and sometimes ‘‘ intuitive” by way of a 
change. Between instinctive people and the power of reason- 
able analysis and explanation isa great gulf fixed, which they 
seldom attempt to pass, and, if they do, never succeed in their 
endeavor. Ask an instinctive person “ Why ?” and the answer 
invariably is the crude fact, “ Because I think,” “ because I 
do,” or “ because I choose.” ‘‘ Why do you dislike that wo- 
man of whom you know nothing? or of whom what you 
know is nothing bad, and what you may have heard to her dis- 
advantage is unverified gossip ?” The unanalytical hater will 
look you calmly in the face and say, “I do not know, but I 
have an instinct against her, and I dislike her extremely.” 
It is Dr. Fell over again; and the reason that held good then 
holds good now, and with just the same satisfaction to the 
reasoner, Sometimes it is, ‘‘ Why do you like that man? He 
is a faithless husband, a negligent father ; his honor isa thing 
of straw, and those who know him best would not believe 
him on his oath.” The unanalytical lover can only make re- 
ply, ‘‘ I do not know, but I do like him ; I do not think him 
bad, and I have an instinct that he is better than you say ;” 
and there the matter rests. Instinct here goes to the side of 
upholding a man for whom his own mother would not find 
excuses ; and the clearest demonstration would not be accept- 
ed as reason why opinion should be changed, and facts 
taken as the ground-work of ae rather than that vague 
state of haze and delusion expre by “I do not know why, 
but I think.” 

Sometimes people have an instinct that such and such pro- 
jects and speculations will succeed, in spite of all that experts 
tell them of their unsoundness, and in — ofa —_ indefinite 
foundation on which to build up the hope of a solid success. 
The scientific method of demanding a strict relation between 
cause and effect finds no favor in their eyes. They prefer ra- 
ther the region of miraculous —_ to that of commonplace 
husbandry, and to pluck ay ruits that have neither blossom 
nor roots, is a thing evidently possible in their philosophy ; 
else how can they maintain that‘success will come of itself— 
by some cunning contrivance of chance—when the teaching of 
experience and the logic of facts alike point to failure as cer- 
tainly as the falling barometer points to siorm ? bn | have 
an instinct. On that instinct they buy shares in a bubble 
company ; undertake duties which they can not discharye, and 
offices for which education, habits, and temperament alike 
unfit them ; organize their lives on impracticable bases ; trans- 
act their business on wrong methods ; marry on love, impe- 
cuniosity, and the belief that Providence will pay the rent 
and the butcher's bill; make large purchases of costly pigs 
closely muffled in mysterious pokes, and rate u roundly for 
suspicion, and perhaps envy of their good luck, if you advire 
a loosened string and a cautious p inside the bag before- 
hand ; in fact, they fling themselves generally on the broad 
bosom of faith, their instincts accepted as guides, and their 
hopes catalogued as certainties. Or it may happen that their 
instincts go the other way, and that no matter how certaiu a 
thing is to succeed, no matter how positive the calculations on 
which it is based, they will refrain and refuse, sure of disas- 
ter on the unanswerable ground of ‘‘an instinct against it.” 
The only thing to be done with these instinctive people is to 
let them alone ; to avoid giving’ advice ; and, above all, to 
avoid mixing one’s self up in their affairs. Not to be touched by 
reason, not to be guided by experience, they must of necessity 
dree their own weird, and do the best they can with the mate- 
rials out of which they construct the temple of their fortunes. 
“ Instinct” speaks to them more authoritatively than either 
that reason, that experience ; and friends only run the risk of 
offending without the remotest chance of influencing. In 
fact, instinct is but another word for obstinancy with some, 
fancy with others, inability to see two sides of a question here, 
and the entire absence of the reasoning faculty and of logic 
every where.. 

Another side of the instinctive temperament is to be found 
in the emotions ; and of these chiefly with mothers. It suits 
hasty generalizers to lump things into one large easy whole, 
and “a mother’s instinct” has long been the recognized form 
in which the highest form of love, maternal or otherwise, is 
spoken of. But there are mothers and mothers ; and of these 
the one class shows instinctive ion, and the other reason- 
able love ; the ove acts on the blind impulse of the unreflect- 
ing animal, and the other on the clear comprehension of the 
rational human being. With the instinctive mother her chil- 
dren’s pleasure always ranks before their good. If they cry 
for improper food, it is given to them because they want it ; 
if they ask for improper indulgences, they are granted be- 
cause it will please them, and ‘‘just this once can not do them 
much harm ;” besides, “it is so dreadful to have to refuse 
them, poor darlings, and I can not bear to hear them cry.” 
The mother’s instinct overrides the woman's reason; and 
those who plead for a more intelligent management, for denial 
where allowance will do harm, for tears with wholesomeness 
rather than smiles with mischief, are held to be cold and hard 
and no mothers at all in the true sense of the word—“ for,” 
says the instinctive mother, ‘‘ no woman who is a true mother 
could bear to give her children pain, and she would rather 
deny herself than them.” It is in vain to reason with these 
women. They know —— higher than that animal instinct 
to which they subdue such intelligence as nature gave them, 


and they think themselves justified pars intensity of their 
demonstrate 


with 


feeling. You may 
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matical theorem what evil they are doing, and they will fall 
back on their feelings as the unanswerable argument which 
excuses all. They fall back, too, on the child’s own instinct, 
and declare that a baby of ten months old knows what is 


good for it, and would not take what was bad. Ask them | 


about poison berries, and the certainty of a child of any age 
eating them by handfuls unless warned and prevented, and 
they will probably say quite contentedly, “Oh! that is differ- 
ent!” If you do not see where the difference lies, that is 
your fault, not theirs; but you may be sure-that they make 
a vital distinction between the instinct or the want of it, 
which will eat that which is only hurtful and that which is 
deadly—a huge slice of heavy cake black with currants and 
slab with dripping, or a dozen berries of the belladonna. In 
nothing so much as in eating is this foolish fondness of the 
instinctive mother made manifest. Being the most animalis- 
tic method of giving pleasure, it is naturally the one preferred 
by natures which are animalistic all through. The wonder 
is how the children of such mothers ong up into health at 
all ; how it is that they do not fail under the pressure put on 
them and die of the slow poisoning to which they are subject- 
ed under the name of indulgences. 


[Moniteur Scientifique.] 
ON THE RELATIVE POWER OF LARGE TELE- 
SCOPES. 


In his recent study of the great telescope at Melbourne, 
Australia, Dr. Robinson examines, from a theoretical point of 
view, the relative value of refracting and reflecting telescopes. 
Adopting for the reflecting power of the speculum metal the 
saber 05h, he finds that a reflecting telescope utilizes 40 
per cent of the incident light. The reflecting surfaces of an 
achromatic objective causes the loss of 19 per cent of the 
light, the intensity of which is thus reduced to .81 per 
cent. Supposing then the material of an objective to be per- 
fectly transparent, s refracting telescope would allow of the 
passage to the eye of double the amount of light utilized by 
a Newtonian telescope of equal aperture. Hence it follows that 
a refracting instrument having an opening represented by 1 
is equivalent to a reflector of which the aperture equals 1.42 
(the quantities of light received being proportional tu the 
squares of the aperture), or a refractor of 34 inches equals a 
4-foot reflector. But the absorption due to the glass, and 
hitherto unconsidered, of-course modifies this ratio. 

Tho following results were obtained by Dr. Robinson by 
the aid of a Zellner photometer: 


Intensity 
of — 

Objective 2.75 inches, made by Dollond, 0.55 
= 3.80 “ 0.60 

5.50 “ Cauchoix, 0.68 

5.0 “ “e Grubb, 0.87 


The mean of these numbers, considering the first roughly 
as }, is 0.73 ; the ratio of the quantities of light utilized by a 


refractor and a reflector of like aperture would then be 0.40 


and the square root of this ratio 1.36 would represent the ratio 
of the apertures. A refractor of 35.4 in., or about 3 ft. aperture, 
would be comparable to a 4-foot reflector. Admitting that 
reflectors of silvered glass reflect 80 per cent of the incident 
light—that is, twice as much as metallic reflectors—the former 
would be even superior to a refractor of the same aperture. 

The theoretic ratio, however, thus establish by Dr. 
Robinson between the equivalent apertures of a reflecting 
and a refracting telescope does not agree with the results of 
experience which are quite in favor of refractor. In fact, as 
M. Winnecke has remarked, for the observation of small 
stars, the Dorpat refractor (9} inches) easily rivals Herschel’s 
reflectors of nearly double the aperture (18 inches), and the 

reat refractor of Pulkowa (15 inches) similarly rivals the 

ll 4-foct reflector. The nebular observations of Arrest 

also prove that the Copenhagen 11-inch refractor is superior 

to Herschel’s reflectors, 20 feet in length, and very nearly 
equal to Lord Rosse’s great instrument. 

This disagreement between the indications of theory and 
the results of practice is probably due to the rapid alteration 
of mirrors not being considered. The reflectors are frequently 
repolished, while a good objective lasts ae t must 
also be remembered that the quantity of utilized light is not 
the sole condition on which the power of telescopes depends, 
as the grinding of the glass and the conformation of the 
mirrors must have an influence equally great, and one which 


can not be accurately determined save by experiment. 
The following is a list of the principal telescopes now 
actually in use: 
REFLECTORS. 
Owner. Built by. Mirror. Length. 
Lord Rosse, Rosse, 6 feet, 55 feet. 
elbourne Observatory, Grubb, 
Paris Martin, Eichens, 4 “ 22.4* 
Marseilles « Foucault, Eichens, 2.7 “ 15.3 “ 
REFRACTORS 
Owner. Built by. Objective. Length. 
Washington Observatory, Clark, 26 inches, 33 feet. 
Virginia University, 2 =“ 
Gateshead Observatory, Cooke, a 
Cambridge Merz, 
Dun Echt Grubb, 
Albany tz, | 
Ann Arbor 123 “ 
Paris Secretan,Eichens,12 “ 
Greenwich 123 “ 18 “ 
Cambridge (Eng.) Obs., Cauchoix, 
4 pen “ “ “ “ 
Madrid “ 10} “ 
Marseilles ‘‘ Eichens, 
Leyton (London) Obs., 
Dorpat O Fra q 
“ Merz, “ “ 
Rome “ 14 “ 
94 14 “ 


CLIMATE OF THE POLES, PAST AND PRESENT. 


A VERY valuable paper on this question has been contribu- 
ted to the Geological Magazine by Prof. Nordenskiold, in 
which he says that we now ss fossil remains from the 
polar regions belonging to almost all the periods into which 
| the geologist has divided the history of the earth. ‘The Si- 
lurian fossils which McClintock brought home from the Amer- 
ican Polar Archipelago, and the German naturalists from 
Novaja Semlja, as also some probably Devonian remains of 
fish found by the Swedish Expeditions on the coasts of Spitz- 
bergen, are, however, too few in number, and belong to forms 
too far removed from those now living, to furnish any sure in- 
formation relative to the climate in which they have lived. Im- 
mediately after the termination of the Devonian age, an exten- 
sive continent seems to have been formed in the polar basin 
north of Europe, and we still find in Beeren Island and Spitz- 
bergen vast strata of slate, sandstone, and coal, belonging to 
that period, in which are imbedded abundant remains of a 
luxuriant vegetation, which, as well as geveral of the fossil 

lant-remains brought from the polar regions by the Swe- 

ish Expeditions, have been examined and described by Prof. 
Heer, of Ziirich. We here certainly meet with forms, vast 
Sigillaria, Calamites, and species of Leptiedendra, ete., which 
have no exactly corresponding representatives in the now ex- 
isting plants. Colossal and luxuriant forms of vegetation, 
«however, indicate a climate highly favorable to vegetable de- 
velopment. A careful examination of the petrifactions taken 
from these strata shows also so accurate an agreement with 
the fossil plants of the same period found in many parts of 
the Continent of Central Europe, that we are obli to con- 
clude that at that time no appreciable difference of climate 
existed on the face of the earth, but that a uniform climate 
extremely favorable for vegetation—but not on that account 
necessarily tropical—prevailed from the Equator to the Poles. 


THE ARCHITECT AND CIVIL ENGINEER. 


Tue art of the civil engineer consists in selecting the best 
and most appropriate materials for the object he has in view, 
and using these in the most scientific manner, so as to insure 
an economical and satisfactory result. Where the engineer 
leaves off the art of the architect begins. His object is to 
arrange the materials of the engineer, not so much with re- 
gard to economical as to artistic effects, and by light and 
shade and outline to produce a form that in itself shall be 
permanently beautiful. He then adds ornament which, by 
its meaning, increases the effect of the disposition he has just 
made, and by its elegance throws a charm over the whole com- 
position. Viewed in this light, it is evident that there are no 
objects that are usually delegated to the civil engineer which 
may not be brought within the province of the architect. A 
bridge, an aqueduct, the embankment of a lake, or the pier of 
a harbor, are all as legitimate subjects for architectural orna- 
ment as a temple ora palace. They were all so treated by 
the Romans and in the middle ages, and are so treated up to 
the present day in the remote parts of India, and wherever 
true art prevails. It is not necessary that the engineer should 
know any thing of architecture, though it is certainly de- 
sirable he should do so ; but, on the other hand, it is indis- 
pensably necessary that the architect should understand con- 
struction. Without that knowledge he can not design ; but 
it would be well if in most instances he could delegate the 
mechanical part of his task to the engineer, and so restrict 
himself entirely to the artistic arrangement and the ornamen- 
tation of his design. This division of labor is essential to 
success, and was always practiced when art was a reality; 
and no great work should be undertaken without the union 
of the two. Perfect artistic and mechanical skill can hardly 
be found combined in one person, but it is only by their joint 
assistance that a great work of architecture can be produced. 
A building may be said to be an object of architectural art in 
the proportion in which the artistic or ornamental purposes 
are allowed to prevail over the mechanical ; and an object of 
———— skill where the utilitarian exigencies of the de- 
sign are allowed to supersede the artistic. But it is nowhere 
possible to draw the line sharply between the two, nor is it 
desirable to do so, Architecture can never descend too low, 
nor need it ever be afraid of ornamenting too mean objects ; 
while, on the other hand, good engineering is absolutely in- 
dispensable to a satisfactory architectural effect of any class. 
The one is the prose, the other is the poetry of the art of 
building.—Ferguson. 


COST OF CAST IRON WATER-PIPE, IN PLACE. 


Tue following data from a contract for water works made 
and completed the last season may be of interest to engineers 
when making up an estimate. 

The pipe is to be of cast-iron, from two to sixteen inches 
internal diameter, thickness as below, socket joints of stan- 
dard lengths, packed with hemp or yarn, then filled with 
melted lead and carefully and securely caulked. Pipes to be 
measured for payment after they are laid in the ground. 
Trench to be six feet deep, to be excavated, back filled, and 
street to be restored to its former condition. The streets are 
not paved, but cross-walks are re-laid, and sewers made 
if broken. All pipes to be tested by the manufacturer, with 
an hydrostatic pressure of 300 pounds on the square inch, and 
the entire system when laid, pipes, hydrants, and gates, to 


"| be subjected to a pressure of 200 pounds on the square inch, 


as shown by the gauge at the pump-house. ? 

The sizes, the thickness, and price per lineal foot for each 
dimension of pipe when laid, covering all excavation, fill- 
ing, etc., are, 


Internal Diameter. Thickness. Price per foot. 

16 in. t $3.57 

12 2.27 

8 tis 1.40 

6 1.044 

4 0.72 

2 0.42 
Add to the above prices three per cent for lap of joints. 
For each hydrant set... ....2....:ccscccnsees $55 00 
« 16 in. gate and cover set............ 195 00 


All to be boxed with two-inch pine plank. 
Ledge or solid rock of more than 20 feet in length to be an 


extra charge. 


The pipes were trarsp~r:od some 600 miles by water. 


{London Times.] 
MILITARY INSTRUCTION BY MACHINERY. 


WE have lately had an opportunity of inspecting an a: 
paratus for teaching the drill and movements of soldiers, both 
infantry and cavalry, which has been invented by Captain E, 
Podmore Clark, and is now being manufactured and sold by 
Messrs. W. Clowes & Sons, of Charing Cross. The appara- 
| tus for ony | drill consists of a battalion of six companies, 

with mount and other officers, color-party, band, and 
pioneers. The soldiers are represented by small leaden 
figures, arranged in two ranks, each company on a separate 
mahogary platform, The stand of each figure is formed of a 
toothed wheel, turning freely on a central pivot. The teeth 
of each wheel interlock with those on its right and left, and 
a row of toothed wheels passes down between the front and 
rear rank figures, interlocking with both of them, so that 
both ranks can be instantly turned in any direction by a 
single touch of a finger. Each platform carries additional 
pivots or pins, numbered, which show the positions of guides 
and markers in various formations, and has also a smal! sub- 
sidiary platform, which can be attached to it or removed, 
either on the right or left or in the centre, to carry the lead- 
ing guide in formations of fours to a flank, or the right guide 
in retiring in line, For guides and markers, and for com- 
pany and mounted officers, detached figures are given, and 
the distinctions between these figures are indicated by the 
color of the bases on which they stand. Of the mounted 
officers, the brigadier is on a g -en and white base, the 
brigade-major on a green and bla.« base, and so on; and the 
stands of the mounted figures are sufficiently large and firm 
to prevent them from being easily upset. Seer of the com- 
pany platforms are solid, but two of them can be divided in 
the middle, for the purpose of showing the movement of the 
side-favce companies in the formation of a two-deep square in 
a battalion of four companies. Six numbered counters are 
provided, to be placed one on each platform to distinguish the 
companies apart ; and for illustrating company drill, each 
single platform is available. There is also a separate and 
very ingenious contrivance, carrying eight men on two plat- 
forms, one of which glides over the other, and which is used 
for teaching the formation of fours. In use, the apparatus is 
placed upon a table, and the learner has at his command a 
set of puppets which precisely represent a battalion, and 
which can be put through all the movements which are re- 
quired in actual practice, the officers being made to take up 
their proper positions,and the men to wheel or deploy, to 
form line, column, or square. It is probable, indeed, that a 
young officer would learn company and battalion drill and 
positions more quickly with these puppets than with actual 
soldiers, on account of the small size of the apparatus al- 
lowing all parts of a formation to be seen at once. The com- 
pany platforms are each about 1 ft. long and about 8 in. wide. 

The cavalry apparatus resembles that for the infantry in 
principles of construction, but differs in point of detail. It is 
composed of eight troops, with a proper complement of offi- 
cers, and a squadron can be formed by placing two troops to- 
gether. Each troop is on its own mahogany platform ; but the 
wheels differ from those of the infantry platforms in being 
larger, and in each carrying four men instead of a single one. 
Both for cavalry and infantry the apparatus would admit of 
modification, so as to adapt it to any changes in the present 
drill which might at any time be made. 

Captain Clark’s invention has been exhibited to most of the 
chief military authorities, and he has received testimonials 
(among many others) from their Royal Highnesses the Com- 
mander-in-Chief and the Duke of Connaught, from the Secre- 
 § of State for War, from Prince Edward of Saxe-Weimar, 
and from the commanding and regimental officers of great 
experience, all expressing their commendation of his in- 
genuity and perseverance or their sense of the value of his 
invention as a means of instruction. From Marshal Mac 
Mahon he has received a present of a bust of the marshal in 
uniform. 

Whatever may be the practical value of the apparatus for 
officers of the regular army, there can be no doubt about its 
use to officers of volunteers, who have less time and oppor- 
tunity for taking part in actual movements. 


[Palatka (Fla.) Herald.] 
A REMARKABLE DISCOVERY IN FLORIDA. 


WE learn that the Indian mound on Murphy's Island was 
opened, or rather entered, by a party a few daysago. This 
mound is one of the largest on the river, and has excited 
more than ordinary interest among our scientific visitors. 
But Colonel Hart, proprietor of the island upon which the 
mound stands, heretofore persisted in his refusal to have this 
relic of past ages disturbed. On Wednesday, however, it was 
resolved to inspect thoroughly this monument of prehistoric 
age. A party from the Putnam, with others, took steamer for 
the island, where they arrived in good time. It was agreed 
to open the mound at its base. After making a breach of 
thirty-five feet, they discovered a hard wall made of coquina 
or shell-rock. This wall was cemented, and was ornamented 
with various figures of warriors with bows and arrows and 
various reptiles. After much difficulty a breach was made 
in the wall, and, by the light of the torch, several of the 

rty entered ; much surprised, they found themselves with- 
in a vault eight feet high with room twelve by fifteen feet 
long, with armed warriors encased in niches, all in a state of 
petrification. This is certainly a most wonderfal discovery, 
and has produced a profound sensation. In view of this im- 
portant discovery, Colonel Hart has stationed a guard to pre- 
vent parties making away with theses wonderful objects. 
Murphy’s Island will, no doubt, become the Mecca of St, 
John’s River. 


THE Sacramento Record- Union says that in that city disas- 
trous and wide-spread conflagrations have eunendiy been 
averted, almost solely, through the agency of shade-trees, 
The trees serve to prevent the rye a of burning debris in 
the air—the embers, which would otherwise be blown from 
house to house and from block to block, being caught in the 
upper branches, and falling thence to the ground. In the 
summer, trees act as screens between houses and blocks, mo- 
derating the heat of fires, and interposing a barrier which is 
seldom passed by the flames. When we add to these very 
— considerations the value of trees in breaking the 
orce of the wind, enhancing the beauty of a city, and afford- 
ing a grateful shade to pedestrians, it will be seen that trees, 
planted along city streets, pay for themselves many times 
over and in many different ways. A community which acts 
on the suggestions thus enforced, not only administers to its 
esthetic taste, and promotes culture and love of the beauti- 
ful, but erecta a barrier against fires, checks the spread of 


conflagrations, and “puts money in its purse” in one of the 
simplest and most common-sense ways conceivable. 
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[Mining and Scientific Press.) 
THE FRYER PROCESS. 


Tue object of this invention is more especi- 
ally to facilitate and reduce the cost of the ex- 
traction of the gold and silver which is con- 
tained in quartz ; but it may also be applied to 
the separation of the noble metals from other 
ores in which they may be contained with the 
base metals. 

The invention consists in a furnace of up- 
right cylindrical form, which has a double wall 
or shel! of boiler-plate or other iron for contain- 
ing water and steam, and a suspended inverti- 
bie or removable bottom, and has in its upper 

t a cone, around which the gaseous pro- 
acts of combustion in the furnace may escape 
to a stack above, and upon the exterior of 
which is delivered water, which falls over its 
edges and meets the gaseous and volatile pro- 
ducts escaping from the furnace, and condenses 
certain metallic and other portions of said pro- 
ducts, which fall with the said water, and are 
collected therewith in a suitable receptacle, 
while the ore is being roasted in the furnaco 
by the combustion of woe, upon which tho 
said ore is deposited therein. Air is freely sup- 
plied to the said furnace through an annular 
opening provided around its removable or in- 
vertible bottom, for the combustion of tho 
fuel and the oxidization of the oxidizable por- 
tions of the ore ; and this supply of air is or 
may be increased by the steam which is genc- 
rated by the heat of the interior of the furnace 
from the water in its double shell, and intro- 
duced in jets to the stack to act as a blower, 
the water also serving to prevent the rapid 
burning or oxidation of the inner shell or wall 
of the furnace. The suspended removable or 
invertible bottom serves to permit the rapid 
discharge of the contents of the furnace after 
the roasting has been compieted. By the roast- 
ing process in this furnace, the noble metals are 
to such an extent separated from the mineral 
matters, and the base metals,which are oxidized 
by the roasting process, that their complete 
separation may be easily effected by pulveriza- 
tion and subsequent amalgamation, the ore 
having been brought to ouah condition by the 
roasting process that its complete reduction to 
an exceedingly fine powder is very greatly fa- 
cilitated. 

The body, A, of the furnace, constituting the 
furnace proper, is of upright cylindrical form, 
open at the top and bottom, and suspended on 
or in a frame-work, B, by lugs, C. This fur- 
nace is constructed of boiler-plate or other 
iron, with a double shell, D #. Between the 
shell, D Z, a water and steam space is provid- 
ed, the object of which is, in the first place, to 

revent the inner shell, Z, from rapidly burn- 
ng out ; and, in the second place, to provide 
steam with which to supply a steam jet-blow- 
er, F, located in the stack S, above the fur- 
nace. 

HT is the bottom of the furnace, made 
in the form of an open vessel of an in- 


tom is then replaced in the position shown in 
the drawing, when it is ready to receive 
another charge for a repetition of the opera- 
tion. 


COST AND DURABILITY OF STEEL 
RA 


A RECENT conversation with a gentleman 
whose experience in track maintenance on the 
Pittsburg, Fort Wayne and Chicago Railroad 
has comprised twenty-five years of successful 
labor, developed some interesting facts regard- 
ing steel rails and their use on that great high- 
way. Eleven years ago a few steel rails were 
laid between the Federal-street crossing and 
the railroad-bridge. These were imported 
from England, and cost about $125 in gold per 
ton, were sixty pounds to the yard, and four 
rails weighed nearlya ton. Each rail is thirt 
feet in length, so that a ton or $125 worth 
would lay only sixty feet of track, costing over 
two dollars per foot. 

At present the double track of the Pitts- 
burg, Fort Wayne and Chicago Railroad is 
laid with steel rails as far as the “ Big Rocks” 
at Emsworth, and it is intended to lay such 
rails as far as Sewickley or Roseburg in the 
spring. 

These rails are made at Johnstown at the 
Cambria Bessemer Works, and at Chicago, 
The present cost is about seventy dollars per 
ton. The comparative excellence of the steel 
rail can be estimated when it is learned that 
the eleven-year-old rail is still sound, though 
full one third of its bulk has been worn away. 
Its life is already four times that of the ordi. 
nary rail, which, under similar circumstances, 
would have to be replaced in about two and 2 * 
half years. The peculiarity of the steel rail is, 
that its wear is uniform from end to end, 
whereas the iron rail wears unevenly on ité 
surface, making a rough surface, 

At seventy dollars per ton, the cost of layin 
a double-track line can easily be calculated. 
ton laying only thirty feet of such track, 176 
tons would lay exactly one mile, and costs $12,- 
520. But the greatly increased life of the 
steel rail seems to warrant their being laid in 
place of the now antiquated rolled-iron rail.— 
Pittsburg Chronicle. 


BRITISH PEDESTRIANISM. 


Tue London Times says that recently Ca 
tain L. D. 'T. Prevost, 93d Sutherland High. 
landers, walked from the Camp at Aldershott 
to London and back, a few days ago. He leit 
the barracks at midnight, reaching London 
(Piccadilly) at 8.30 A.M., a distance of 35 
miles, in 8} hours. On returning, he left 
Jermyn street at 1} A.M. on the same day, 
and arrived at Aldershott (by the Portsmouth 
and Guildford road) at 9.50 P.M., the distance 


digmeter larger than the external di FURNACE USED IN PRELIMINARY STAGES OF THE FRYER PROCESS. @ Walk of 5S miles 


ameter of the y of the furnace, and 

coustructed with a double shell, having a 

water space to prevent rapid oxidation of the interior. 
The said bottom is suspended from the frame, B, by rods, 
f, connecting therewith by trunnions, J, and with appa- 
ratus overhead, by means of which the said bottom may be 
raised and lowered at pleasure. is a double-shell chamber 
situated at the top of the body of the furnace, and through 
the inner shell of which the gaseous products of combustion 
and volatile matters from : 
the furnace pass to the 
stack, S, which is erected 
above said chamber. The 
space between the two 
shells of this chamber, 
A, contains water, which 
prevents the burning out 
of the inner shell. 

ZL is a cone, which is 
located, as shown, over 
the upper portion of the 
inner shell of the cham- 
ber, X, and upon which 
is delivered a stream of 
water through a pipe, M, 
which water comes in 
contact with said pro- 
ducts as they pass in the 
direction indicated by the 
arrows, and afterwards 
falls into the space be- 
tween the inner and out- 
er shells of the chamber, 
WN is an overtiow- 
pipe for conducting off 
the water from the space 
between the shells of the 
chamber, X, after it has 
performed the operation 
of condensing the vola- 
tile metallic and some 
other products of combus- 
tion which have been 
evolved from the fur- 
nace, and which are col- 
lected in the said space. 
Oisa Pipe for conducting 
steam from the 5 
surrounding the body of 
the furnace to the blow- 
er, F. FP is a pipe for 
fveding water to the above-mentioned space. 

The operation of the furnace is as follows: Wood is deli- 
vered to the furnace through the door, Q, until the same is 
filled to about the height shown, when the quartz or ore to 
be treated is delivered in the same manner, in lumps of any 
size that will enter the furnace, on to the top of the wood, 
which is then ignited at the bottom. The result is that the 
principal portion of the wood is converted into charcoal before 
& great amount of the same is consumed ; after which, the 


w charge is gradually raised to a very high temperature 


in 21 hours and 50 minutes, including 2} 
in the presence of a large flow of air entering the furnace be- | hours in London. This feat of pedestrianism was performed 
tween the body, A, and the bottom, //, as indicated by arrows— | when the ground was covered with snow. The ‘ame officer 
the influx of said air being urged by the action of the blower as | walked from Aldershott to Southampton, a distance of 44 
soon as sufficient steam is generated. The effect is that the sul-| miles (including a halt at Winchester of one hour), in 11 
phur and other volatile matters are mostly expelled, while the | hours, 
base metals are converted into oxides in the furnace, leaving the 
noble metals in comparatively a free state for amalgamation. 


A NEW BRICK-MAK- 
ING MACHINE. 


WE extract from the 
Moniteur Industriel Belge 
the annexed engraving of 
a new machine adapted 
to the manufacture of 
bricks, either from clay 
or any agglomerated ma- 
terial. The chief point 
of advantage to the appa- 
ratus, however, is found 
in the fact that the re- 
fractory earth taken di- 
rectly from the quarry 
may be thrown at once 
into the hopper without 
any previous mixing or 
tempering in a pug mil! 
The only precautions 
necessary are to see that 
the clay contains no cal- 
careous matter liable to 
become hydrated, and 
thus to cause a splitting 
of the bricks, and that 
the earth is not frozen, 
since no more water is 
required than that natu- . 
rally existing in the soil. 
The material passes from 
the hopper into a mould, 
and is immediately com- 
—— by a piston, the 
latter being so construct. 
ed as to allow of the es- 
cape of any excess. A 

NEW BRICK-MAKING MACHINE. uniform pressure is thus 
and is follow- 
by the action of an 

The relative quantities of ore and fuel supplied to the fur- | automatic device, which ejects the brick, and delivers it, as 
nace may be about one and a quarter cords of wood to four | shown in the illustration, to the workman stationed to receive 
tons of ore, or in like proportion ogee be the capacity of | it. The power required is of about one-horse, and the bricks 
the furnace ; but these proportions may be varied according produced are of even density, sufficiently compact to allow of 
to the nature of the ore under treatment. | their being freely handled without danger of inpuring their 

After the charge of fuel has completely burned out, the bot- | sharpness of outline. They may be piled up to eleven layers 
tom, H, is lowered and turned upon its trunnions sufficiently or burned at once. From coal-dust mingled with from 5 20 
to precipitate the contents of the furnace into a-pit, R, below, | 10 per cent of tar, the machine makes firm bricks, well edapt- 
or into or on any other suitable place or receptacle, from | ed for fuel, and capable of easy storage. The inventors are 
whence it may be gathered for further treatment. The bot-/ Messrs. Durand & , of Paris, France. 


be | 
i i 
La 
P } 
| B 
La 


Marcn-11, 1876. 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 11. 


178 


[Railroad Gazette:] 


BORING, TURNING, AND FITTING CAR-WHEELS 
AND AXLES. 


Ar the January meeting of the Car Builders’ Association 
in this city, Mr. Coleman Sellers addressed the meeting in 
substance as follows : 


His experience with axles began when he in his young "> - 
the 


worked in a rolling-mill ; then at locomotive-building in 
Niles Works, in Cincinnati, he had fitted the old spoke-wheels 
with split hub banded, and from that time had watched the 
growth of the wheel interest, and noted its progress. Later, 
when he had become connected with the firm of Wm, Sellers 
& Co., his attention had been more particularly directed to the 
tools and machines for boring car-wheels, turning the axles, 
and making the fits. A good many years ago, when the firm 
of A. Whitney & Son began to make car-wheels, they, in con- 
nection with Wm. Sellers & Co., pretty thoroughly canvassed 
the subject of boring and fitting ; many careful experiments 
were tried and much thought expended in the direction of in- 
suring accuracy in size and condition for a good fit. 

The requirements are, so far as the fit is concerned, that the 
holes bored in any number of wheels shall be all alike—they 
shall be exactly the same diameter, be truly round and truly 
cylindrical, not conical, and that the “ fit” partof any number 
of axles be the same diameter and be also truly cylindrical, 
and just enough larger than the eye of the wheel to insure the 
proper pressure or degree of tightness to hold the wheel in 
place. All this must be so well done that any one of the axles 
will be sure to fit any one of the wheels, or any axle turned 
at any previous time can have a new wheel fitted to it with- 
out resort to any special measurements for the fit of that par- 
ticular wheel. This is the problem to be solved. 


Fis, 1. 


Now, if an axle is turned or a wheel is bored, and a finish- 
ing cut is taken with a comparatively fine feed, it will be 
found that the tool will be worn so much by the time it reaches 
the ead of the surface over which it traverses that the hole 
in the wheel, or the part of the axle turned, instead of being 
# true cylinder will in reality be slightly conical. Therefore, 
in order to avoid this difficulty the principal portion of the 
metal to be removed should be cut off with a comparatively 
fine feed and the surface then be finished with a very coarse 
feed. This principle was very thoroughly understood in this 
country years ago, but is not practiced to any extent in Europe. 
When Messrs. Wm. Sellers & Co. exhibited their tools at the 
Paris and Vienna exhibitions, the workmen observed that all 
the planed surfaces had a peculiar striped appearance, pro- 
duced by the finishing tool. This it was supposed was done 
for ornament alone, whereas the object was to produce more 
accurate work, because if the finishing cut is taken with a fine 
feed the tool is worn, whereas if the greater part of the ma- 
terial is taken off by the first cut and a fine feed and the 
finishing is done with a very coarse feed and merely scraping 
the surface, the tool will be worn very little, and the work will 
consequently be truer than it would be if the last cut were 
taken with a fine feed and a heavy cut. The first cut should 
therefore do as much and the Jast one as little as possible. 
The same principle applies to the turning of axles and the 
boring of wheels. They should be bored or turned first and 
then finished as rapidly as possible. If this is done, a finish- 
ing cutter for boring wheels can be maintained so as to bore, 
under unfavorable conditions, 50 wheels, and in some cases as 


Fic. 2. 


many as 250 wheels can be bored without readjusting to size. 
This is due to the fact that it is hurried through with a coarse 
feed with a very light cut, and the tool is therefore not ex- 


This was due to the fact that the finishing was done rap- 
idly. The same thing should be done in boring any hole. The 
finishing cut should be as rapid as possible. 

The usual speed of rotation for a boring tool on car-wheels 
is from 13 to 14 feet per minute of the surface cut, while 18 
feet is sometimes practicable for both wrought and cast-iron ; 
but usually wheels are too hard for the latter speed. At these 

most of the metal is turned out with the first cut, and 
the last cut is made with a coarse feed. Under these condi- 
tions, it is easy to bore 50 wheels in ten hours, and in some in- 
stances 100 wheels have been bored in that time. In doing 
this, there must, however, be facilities for handling the 
wheels, and the finishing cut should feed a half-inch at each 
revolution. By this method it is found that any number of 
holes can be bored, and be of the same size and marvellously 
accurate. 

In turning the wheel-seat of an axle, there has always been 
great difficulty in having workmen work accurately, when the 
accuracy of the work depended upon the measurements made 
by them. Therefore in turning an axle something should be 
done similar to what has been described for boring the inside 
of the holes. In the latter case, a finishing cutter is run rap- 
idly through the hole to finish it. Now if an analogous cutter 
is run rapidly over the outside so as just to ream or scrape off 
the surface which has been left by the turning tool, it will in- 
sure all axles being of exactly the same size, and as it will be 
necessary to take off very little metal in the process, it can be 
done as rapidly as the finishing of the hole is done. Especial 
attention is called to this principle, because if a reamer of this 
kind is used a man can conveniently turn 22 axles where be- 
fore he turned only 16. 

if an axle is turned with an ordinary tool and feed, and a 
reamer of this kind is run over it, the latter scrapes off the sur- 
face smooth, or nearly so, and, at the worst, leaves a number 
of bearing surfaces for the wheels when the feed-marks are 
not all cut away, so that the latter are less liable to become 
loose ; and at the same time this method insures that all axles 
will be of exactly the same diameter. 

Several years ago some experiments were made to deter- 
mine the Eibpines which there should be between the size of 
the hole and that of the axle. The conclusion reached was 
that if the axle, of standard size, was turned 0.007 in. larger 
than the wheel was bored, it would require a pressure of 
about 30 tons to press the axle into the wheel. This seems like 
fine measuring, but he held in his hand a little instrument 
manufactured by Brown & Sharpe, of Providence, which 
would measure 0.001 in. as easily as an inch could be meas- 
ured with an ordinary rule. If with this instrument two 
pieces of ordinary writing-paper be selected and measured, 
some such can be found that the two will measure just about 
0.007 in. thick, so that by making the callipers for measuring 
the outside of the axle as much larger than the tool which 
finishes the hole in the wheel as the thickness of two such 
pieces of paper, it will give just about the right difference in 
their sizes and in the bore of the wheels and the diameter of 
the wheel-seats of the axles, of say 4 or 4} in. diameter. 

It is very importantethat the tools employed for measuring 
the sizes of the work done should be maintained accurately to 


Fis. 3. 


the sizes which they are intended to measure. When the im- 
portance of greater accuracy of work first became apparent, 
makers of tools were a good deal puzzled to know how to 
maintain the dimensions of their measuring tools, Wm. Sel- 
lers & Co. imported a set of Whitworth gauges, but these, 
while they were excellent as standards, were practically use- 
less in the shop. The plan was therefore adopted of making 
fixed callipers similar to Fig. 1, of which the forked end was 
intended to measure the outside of a cylindrical object, and 
the projection at the opposite end the inside of round holes. 
These gauges were made of soft steel, and the ends then har- 
dened. After they are hardened the ends are ground off so as 
to fit the standard gauges accurately. If they should get out 
of truth, the soft steel can easily be stretched by hammering, 
and the ends again be trued by grinding. In making these 
gauges, two sets were made to fit each other, so that they can 
be tested at any time, and if any difference is apparent, they 
can be referred to the standards. 

As to the best method of turning the journals, there are 
many opinions. The work can be done well with the ordi- 
dinary spring tool with water running on it. The first axle 
lathes built by Wm. Sellers & Co. were made to hold the axle 
in the centre and turn both ends atthe same time. It was 
found, however, that better work could be done with an or- 
dinary lathe. In turning an axle, or any other object, it should 
rotate on its centre and not be twisted to one side or the other. 
If the axle is driven with an ordinary dog or carrier, it is 
sprung more or less and will not be turned true. It was there- 
fore important to drive from both sides. The difficulty is, 
however, in getting a uniform bearing on each side of the 
carrier. This difficulty was overcome by an Englishman 
named Clements, whose improved driver is described in Holtz- 
apfel’s book and is illustrated in Fig. 2. 

His theory was to drive from both sides of the carrier with 
a uniform pressure against each. The driver is a a 
square, so that it can slide crosswise with she pressure. With 
that arrangement it is possible to turn with the utmost pres- 
sure and thus take off the largest cut possible. This principle 
has been applied in an improved driver to turning pulleys so 
as to drive by all the arms uniformly. 

In gauging the length of axles there is perh no better 
way than to make a gauge of the form shown in Fig. 3. Then 
take a long gauge which gives the distance between the hubs 
and pay no attention to the ends of the axle. Mark the points 
of the hs oad then turn the ends of the wheel-seat, journal 
and collar by the gauge shown in Fig. 3. This will insure 


posed to much wear. As an example of this principle, he said 
that formerly, in boring locomotive cylinders, the work was | 
done on an ordinrry lathe with a fine feed. The lathe was | 
run all day, and during the dinner hour on the finishing cut, 
because it was supposed that if it was stopped the tool would 
leave amark. It then took two days to finish a cylinder. A 
few years ago the Rogers Leeemotive Works applied to Wil- 
liam Sellers & Co. to make a machine for boring cylinders. A 
calculation was made as to the rapidity of the feed, etc., and 
it was found that three hours and a half should be sufficient 
to bore a cylinder, whereas practically heretofore on improved 
machines they took a day to doit. A machine was built and 


the first cylinder bored and turned, the sinking head cut off 
and the flanges turned up in three hours and twenty minutes, 


that the position of the wheels and their gauge will be accu- 
rate. A cutting-off machine will be found economical, because 
it cuts the axles of the proper length and recentres the jour- 
nals so as to leave less work to be done in the lathes. 

In boring car-wheels, to insure that the gauge of the flanges 
will be exactly right, we have only the cheeks of the chuck 
to gauge from. Itseems a very simple matter to do this, but 
errors in boring, or rather in turning off the hubs, and inaccu- 
racies in the axle will frequently make a very great differ- 
ence in the gauge of the flanges. When the Pennsylvania 
Railroad cars began running over a 4 ft. 8} in. and 4 ft, 10 
in. gauge, the officers thought it desirable to get more accu- 
rate fitting, and much trouble was experienced by wheel- 
makers to insure accuracy in gauge. No better device seemed 


practicable than to gauge the amount to be turned off the hub 
from a mark on the boring-head. 

The question of turning chilled wheels has lately been dis- 
cussed a good deal, To turn chilled wheels economically it 
would be necessary to turn them on the axles. This it was 
difficult to do, because to turn chilled iron required a great 
deal of power and rigidity, and there was now no way of hold- 
ing chilled wheels in a lathe after they were pressed on the 
axle. 

Mr. Snow aint whether Mr, Sellers would recommend 
that axles should be turned straight or tapered on the wheel- 
seat ? 

Mr. Sellers: Decidedly straight. 

Mr. Snow: Is there not some difficulty when axles are 
turned straight in getting them to enter the holes in ‘the 
wheels ? 

Mr. Sellers: They may be turned tapered for a short dis- 
tance from the shoulder, so as to allow them to enter. This 
can be done with a lathe-tool. If the axle is conical it will fit 
the bore of the wheel at only one place, or if forced on hard a 
tapered axle may produce a strain in the hub which will be de- 
structive. This sometimes comes from the irregularity of the 
surface of the holes. Cutters should always be made double- 
— and not single-pointed. 

r. Snow said that after turning axles and boring-wheels 
as true as was possible on ordinary machines, he had, after 
putting the wheels on axles, rolled them on journal-boxes 
placed on trestles so that the wheels could be turned readily, 
and was surprised to find how much they were out of true. 

Mr. Sellers asked whether Mr. Snow had ever tried to bore 
a perfectly round hole? and said that if he had not, he would 
probably be surprised to find how difficult it is to do it. 

Mr. Garey inquired whether Mr. Snow had found whether 
the wheels were round or not? 

Mr. Snow replied that the plan he named was an excellent 
way to find out whether they were round or not. 

Mr. Garey had found repeatedly that one half of a wheel 
was } in. larger in circumference than the other half, and 
that as such differences in sizes were not sure to come oppo- 
site to each other, the wheels must slip, and that an applica- 
tion of the brakes would be liable to skid the wheels, 

Mr. Snow said there was no reason why they should not be 
round. Chills should be often turned up to Some them true. 
Chilled tires made at the Ramapo Works on being tested wera 
found to touch at from 8 to 12 points on the circumference. 
Chills should not be made too thick, because they will then 
not heat through rapidly enough, Chills from 5 to 6 in. thick 
were found not to answer nearly so well nor to remain true se 
long as those half as thick. 

r. Partridge remarked that Mr. Porter used a solid rectan- 
gular valve, but found that they would not maintain their 
shape nor remain true. 

Mr. Smith stated that on the Erie Railway it was attempted 
to fit axles straight, but was abandoned, and they were made 
1-64 in, tapered, and that it was found that not nearly somany 
of the latter kind worked loose as of the former. 


ON DIMINUTION OF FRICTION BETWEEN TIRES 
AND RAILS. 


By D. M’DowELL, Locomotive Superintendent, Waterford 
and Central Ireland Railway. 


A MACHINE may be considered perfect when the effect pro- 
duced equals the power exerted, and the nearer the effect is 
to the power, the nearer the machine is to attaining perfee- 
tion. o machine, however, has as yet been devised by man 
arriving up to this standard; and the ingenuity of the most 
eminent of our profession has been directed not only to the 
discovery of new sources of power, but also of producing from 
a power, when discovered, the maximum effect. It is scarcely 
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necessary to mention that friction is the greatest absorbent of 
wer, whereby effect is diminished ; indeed, it is not un- 
nown that machines have acquired the entire available 
power merely to put themselves in motion, without any effeet 
whatever. If we consider rails and tires as constituting a 
machine, having for its duty the carrying of great weights at 
high velocities, which are customary on our railways, its im- 
perfection as such is proved by the undeniable facts that rails 
require constant renewals, and that~tires require frequent 
turnings and ultimate replacement. 

This work is done at very great cost, and it has even been 
found necessary to alter the material originally adopted to a 
much harder one by the use of steel tires and rails ; not, how- 
ever, diminishing the cause of the wear, although it is evident 
that any diminution of this cause, however smail, must be a 
real and practical improvement and benefit. Observation of 
the rails on a line will show, the author believes, that there 
are three special causes of abrasion ; one, the application of 
the brakes; another, the slipping of driving-wheels when 
ascending inclines ; and another, the side wear resulting from 
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the passage of the wheels round curves. It is to questions 
arising from the last of these that the author wishes to direct 
attention on the present occasion. The difficulty arising from 
centrifugal force in passing curves has been met by elevating 
the outer rail, and *he scientific methods for ascertaining the 
extent to which this should be done are well known; the 
versine of a chord of 66 ft. in a curve will be found in prac- 
tice very nearly the proper elevation for the Irish gauge. 

Another difficulty exists, however, which is, that the length 
of the outer rail of a curve, from its commencement to its 
end, is greater than that of the innerrail ; but both rails have 
to be traversed by exactly similar wheels, firmly keyed on the 
game axle, and corresponding precisely in length traversed 
by each revolution. 

From almost the infancy of the railway system, the means 
of obviating this has been to make the surface of the tire, 
instead of being cylindrical and parallel to the axle, of a coni- 
cal shape, so that if produced it would meet the production 
of the ax!e at the centre line of the latter, the usual inclina- 
tion being about 1 in 20 on the English gauge. 
of this was to obtain, when traversing curves, the greater cir- 
cumference for the outer and longer rail, and the lesser 
circumference for the inner and shorter, assuming that the 
widest portion, that next the flange, would be that revolving 
of the outer rail. 

This assumption may be correct in the case of a single pair 
of wheels and axles, but the author believes, that in the prac- 
tical working of our railways this tbeory is wholly incorrect, 
and that the coning of wheels is not only useless for the pur- 

intended, but is positively mischievous; the reason 

ing that what has to be got reund curves is not a series of 
single pairs of wheels and axles, but a series of axles — 
together rigidly, so as to form a number of rectangles. he 
manner in which they pass round is by the flange of the lead- 
ing wheel, jamming hard against the outer rail, whilst that 
of the trailing wheel jams hard against the inner rail, conse- 
quently the failure of the theory of cones is patent, as the 
larger circumference bears on the shorter length of the ioner 
rail, as well as the longer length of the outer rail. In order 
to allow this cone to act—as was supposed—it has been cus- 
tomary to allow about one inch of play or clearance between 
the rails and wheel flanges. Now, the result of this play is, 
that when the trains are running at high speed, the vehicles 
oscillate from side to side to such an extent that the safety of 
the train is endangered, and cases of the train leaving the 
line under such circumstances are not unknown. Such oscil- 
lation is also a very severe trial on axles, and has often led to 
an accident. This risk is further increased by the almost in- 
variable introduction of a fillet on the tire, connecting the 
coned surface-line with that of the inside of the flange, hav- 
ing about } in. to fin. radius. The fillet serves as a kind of 
step for the flange to mount the rail, and the inducement is 
made greater if the latter is jagged and uneven. It is true 
that this fillet is gradually worn away, but that is done at the 
expense of great abrasion to the shoulder of the rail, and the 
author has found the best results from doing away with this 
fillet altogether, and allowing the lines to meet at an obtuse 


the coning theory has not explained how an equal 
number of revolutions of similar wheels pass over different 
lengths, and, as the fact is undeniable, the cause must be 
elsewhere ; and to exhibit it, let two wheels be keyed on to 
an axle, one having a diameter one twelfth less than the 
other, the path of these wheels, if allowed to run down an 


incline, will be the segment of a circle ; but let a similar pair | 


be made, and bot coupled as in the case of a railway-vehicle, 
the path of these will be, not a segment, but a straight line, 
demonstrating that the larger wheel slips backwards, the 
smaller wheel slips forwards, and as verified by experiment, 
the total progress equals the number of revolutions multi- 
— by the circumference of a circle, the diameter of which 
a meen between those of the wheels. This goes to prove 
that a vehicle, when put in motion, will obey the direction of 
its axles rather than any difference in the diameter of its 
wheels ; and that although difference in the diameters of a 
pair of wheels may increase friction, yet such will have no 
tendency to cause a vehicle to leave the line so long as the 
axles remain parallel to each other. Defects and imperfec- 
tions are generally more easily perceived than their remedies, 
and those now pointed out are no exception to the rule, 
although there has been no lack of skill and ability applied 
to devise acure. The most obvious mans is to enable the 
axles, instead of keeping them rigidly parallel, to assume, 
when traversing curves, a radial position, each pointing to- 
wards the centre of the curve ; this would also, by bringing 
the coning into use, prevent slipping. The late Mr. Adams 
devoted much ingenuity to the solution of this question, but 
without much practical success ; bogie frames are also used 
for this purpose, but there are many objections to them. It | 
appeared to the author that there is no good reason why | 
eas should not be made cylindrical, and why rails, instead 
of being set, as they are now, to a cant, in order to meet the 
coning of the wheels, should not be laid vertical. According 
to his experience, a most important diminution of friction 


The theory | 


smoothness and easiness of motion at high speed far from be- 
| ing attained at present, and also that the costly wear to rails 

and tires, caused by the present friction between them, would 
| be done away with, and perfect safety in running insured. 
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RAILWAY RESISTANCE. 
INTERESTING EXPERIMENTS WITH THE DYNAGRAPH. 


UNpER the direction of Mr. P. H. Dudley, the inventor, a 
number of ¢xperiments with the dynagraph have been in pro- 
gress near Cleveland, O., for some time past, an account of 
which will interest many of our readers. After a few experi- 
ments had been made with trains upon the Lake Shore and 
Michigan Southern Railway, between Cleveland and Collin- 
wood, the impression was that trains moving at twelve miles 
and under per hour required more power to propel them than 
those moving at the rate of eighteen or twenty miles, es- 
pecially such heavy and long trains as are drawn upon this 
road. To test this more thoroughly, December 3d, a stock 
express-train of 709 tons was run from Cleveland to Erie, 
Penn., and the amount of coal and water used measured. On 
December 14th, with the same engine, a train of the same 
weight, but one car less, was run at twelve miles per hour, 
which burned 1945 pounds more of coal. Part of the in- 
creased consumption in coal may be accounted for from the 
|fact of the temperature of the weather being 30 60-100° 
| Fahrenheit or 17° centigrade colder. Subsequent experi- 
|ments all tend to corroborate the first ones, that the most 
economical speed for these long and heavy trains is much 
|; above twelve miles per hour, as far as power is concerned 
| upon the light grades of the Lake Shore and Michigan South- 
ern Railway. Aftereach diagram is taken, it is figured up 
in foot pounds—that is, as though the force exerted was so 
many — lifted or raised one foot high. The stock 
train of December 3d figures up to 2,489,300,000 foot pounds. 
Now, taking the number of pounds of coal used, it is easy to 
see or compare the effective amount of power produced with 
that which should be theoretically called into action by the 
combustion of the coal, which in this case is only four and a 
half per cent. The best steam-engines we have donot uti- 
lize quite ten per cent of the full value of our fuels. To col 
lect more data for the solution of the most economical ex. 
penditure of power, last week a train was run from Collin- 
wood to Buffalo, one from Buffalo to Toledo, and one from 
Toledo back to Collinwood, It required 630 feet of profile | 
paper to pass through the dynagraph upon which is recorded 
by the instrument the force used to draw the trains for the 
round trip. It would take one man four months to calculate 
the results ofthe onetrip. In all experiments so far, the resis- 
tance per ton is affected by the weight and length jof the 
train as well as speed. For instance, in making some experi- 
ments for the rate of speed to run trains, some Empire cars 
were taken, which draw very hard. One loaded car was 
taken and attached to the car with the instrument, running at 
the rate of thirty miles per hour, as were the three following 
experiments, besides the one car. . 

The Empire car and load weighed 20 tons and the car with 
the instrument 9} tons—both 29;—and the resistance per ton 
was 61.5 pounds. Another car was added, making the 
weight 48} tons, and the resistance per ton was 51.3 pounds. 
Three more cars were now added, all weighing 107} tons, 
when the resistance per ton was 32.6 pounds. Five more cars 
were added, all weighing 204$ tons, and the resistance was 
| only 26.7 pounds per ton. All run over the same track. In 
the heavy and long trains of different makes of cars, at 16 to 
18 miles per hour, the resistance ranges per ton from 6.5 
pounds to 7.1 pounds—that is of trains weighing 700 to 750 
tons. On a passenger-train of five cars, estimated weight of 
cars 91 tons, doad 15 tons, at 40 miles per hour, the resistance 
varies from 24.5 pounds to 28.3 pounds per ton. 

Experiments will be shortly commenced at Collinwood, 
with single cars, to ascertain those of the least resistance of 
the various kinds of construction —Cleveland Herald. 


RAILROAD-TRAIN ACCIDENTS. 


Tue Railroad Gazette contains the following statistics of 
train accidents during the last three years : 3 


would result from this step; as an example, a model of one 
tenth size with coned wheels will jam tightly in a curve, 
whilst one exactly similar, except that the wheels are cylin- | 
drical, will rua round freely. 

Should further experiments corroborate the truth of this, 
and the system be adopted, the author would sugvest that | 
the play now given between the rails and the flanges of the | 
wheels be reduced to about one fourth of what is now used 
in common practice, and that the gauge of the rail be all | 
alike, both on curves and on the straight line, as all four- | 
wheel vehicles will run round a curve easier when the rails 
are kept to the proper gauge than when the gauge is left 
wider, as the widening of the gauge on a curve allows the 
vehicles to get more athwart the line, and consequently the 
leading wheel strikes the outer rail at a worse angle, thus in- 
creasing the danger of running off the line. Again, to enable 
six-wheel vehicles to pass round curves, end-play should be 
left in the journals equal to the versed sine of the sharpest 
curve, the chord of the are being equal to the wheel base. In 
six-wheel carriages all the play necessary ought to be left in 
the —— of the middle pair of wheels, aud this will not 
in the least tend to cause oscillation on the straight line. 
And, finally, that the bearing surface of rail and tire, instead 
of the present shape, be altered to that shown in the drawing. 
The flat-topped rail gives a large bearing surface to support 
the load, so that the metal is not crushed and destroyed both 
on rails and tires. 


1875. 1874. 1873. 

No. of accidents. ......... 1201 980 1283 
234 204 276 
1107 778 1172 
The classification of causes gives the following results : 
1875. 1874. 1873. 

840 654 815 
Other accidents ........... 83 66 76 
1201 980 1283 

Average No. perday...... 3.29 2.68 8.61 


The number of accidents has been somewhat proportional 
to the severity of the winters, that of 1874 being a mild one, 
and those of 1873 and 1875 severe ones. The number of de- 
railments caused by broken rails during 1873 was 111, and 
107 during 1875, while for 1874 there were only 42. It also 
appears from the record of the Gazette, that during the 
months of January, February, and March of the three years, 
the reported accidents from broken rails were fourteen times 
as many as were reported for the months of July, August, 
and September, showing very conclusively that rails are much 
more liable to break in cold weather than in warm. 
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LONDON UNDERGROUND RAILWAY. 


THe Metropolitan Railway (one of the London under- 
ground lines), according to its report for the last half of 1875, 
recently published, a much larger traffic last year than 


ever before. The figures are : 

1875. 1874. 
Number of passengers carried. ..... 48,302, 44,118,225 


If all the receipts had been from pena (a very small pro- 
portion is from other sources), the average receipt per pas- 
senger would have been 2.23 pence—about 4} cents gold. 


The bevel edge of the rail serves a double purpose. In the 
first place it supports the metal on the top of the rail; and, 
secondly, it preserves the flange of the wheel tire, so that it 
retains its original shape through all the stages of wear and 
tear, and thus provides a safety lap between tire and rail 
which will enable it to pass round the sharpest curves without 
shearing or grinding the edge of the rail as heretofore. The 
author es that the result of the change would be a 


A very large proportion of the travel goes but very short dis- 
tances over the road, which is eight miles long. The work- 
| ing expenses for the last half-year were 38°2 per cent of the 
| receipts. The pays a 4 percent dividend for the 
last half year—the for many years, and doubtless the 
| largest it ever earned. In earlier years, larger dividends 
| were , but it was found they were paid 
| out o: capital, 


RAILWAY VICTIMS. 


Tux chief victims of jrailroad-trains are trespassers on the 
track and railroad employees. Thusin fourteen years in Mas- 
sachusetts, the killed injured were reported as follows : 


Killed. Injured. Total. 

Passengers........ 41 42 
Employees. 192 220 412 
Total..... OOO 520 1120 


AN OLD ENGINE FOR THE CENTENNIAL. 


Tue old engine, John Bull, the first put on the Camden and 
Amboy road, which has been a in Bordentown, N. J., 
for ten years past, was recently fired up and run from that 
place to South Amboy, where it is to be put in order prepara- 
tory to a trip to the Centennial. The run of 35 miles was 
made in 3} hours. The engine was built in England, by 
Robert Stephenson. 


NEW PILOT SNOW-CAR. 


A caR has recently been fitted up at the Central Pacific 
shops in Sacramento for the purpose of clearing from the 
track the snow which frequently packs so tightly beside 
the rails as to throw off a train. The contrivance consists 
of a flat car provided with an axle, upon which are two little 
steel ploughs, kept down by a spring when in service, and 
thrown put of place when an immovable obstacle is met, on] 
to resume its place when the obstruction has been lo 
This car, run ahead of a locomotive, is expected to do the 
work of 50 or 100 men. 


MIDLAND (ENG.) RAILWAY ROLLING STOCK 


THE present rolling stock of the Midland Railroad, Eng- 
land, consists of 1162 locomotives and 1049 tenders, 166 first- 
class carriages, 581 composites, 170 second-class carriages 
which have been ‘‘ converted,” and of third-class it has 1316. 
Of its merchandise and mineral stock, the chief amount is in 
goods wagons, of which it has 23,198, and its rolling stock 
amounts to a total of about 35,000. About 2500 horses, and 
half that number of carts and drays, complete this part of its 
equipment. 


THE LARGE TEXTILE MANUFACTURING COMPA- 
NIES OF LOWELL, MASS. 


MERRIMACK MANUFACTURING COMPANY. 
Incorporated 1822. Commenced operations 1823. 


158,464 
Females employed. 1, 
Males employed ......... ese 900 
Yards made per week... 725,000 
Pounds Cotton consumed per week... .. 188,000 
Yards Dyed and Printed per week............ 900,000 
Kind of Goods made. .............. .--Prints, Nos. 30 and 36 
Tons Coal per 18,000 
Bushels Charcoal per annum....... 1,300 
Cords Wood per annum........ 200 
Gallons Oil per annum...... 12,800 
Pounds Starch per annum.......... Ctoveveccsccoune 400,000 
Barrels Flour per annum.... .......... Geecceccsczevs 1,100 
Water-wheels. .. ...6 Turbines 5 ft., 4 do. 8 ft. 6 in. diameter. 
40 engines, 3,800 horse-power. 


In addition to the above, 2,500,000 pounds of Madder, 54,000 
do. Copperas, 170,000 do. Alum, 200,000 do. Sumac, 1,120,006 
do. Sulphuric Acid, 200,000 do. Bark, 350,000 do. Soda Ash, 
and 40,000 do, Soap are annually consumed. 


HAMILTON MANUFACTURING COMPANY. 
Incorporated 1825. Commenced operations, 1825. 


Capital Stock. wen $1,200,000 
-5 and Print Works, 

Pounds Cotton consumed per week................-- 75,000 
Yards Dyed and Printed per week................... 540,000 


Kind of Goods made. ........Flannels, Prints, Ticks, Stripes, 


Drills, and Shirtings, 5 to 53. 
Tons Anthracite Coal per annum.............. 
Bushels Charcoal per annum.............. piaoscanunbene 800 
Pounds Starch per annum................... 
Barrels Flour per annum................. 700 
Dye-Stuffs, amount per annum.................... $325,000 

17 engines, 943 horse-power. 


APPLETON COMPANY. 
Incorporated 1828. Commenced operations 1828. 


Capital Stock... .. $600 

BOP WOE. +++ ++ 240,000 
Pounds Cotton consumed per week................... 96,000 
Kind of Goods made. ...Sheetings, Drillings, and Shirtings. 
Tons Anthracite Coal per annum.......... 

Gallons Oil per annum....... 14,000 
Pounds Starch per annum. ..........sseeeececseeess 120,000 
Water-wheels........ ens 5 Turbines. 
Steam-power..................-2 engines, 400 horse-power. 


LOWELL MANUFACTURING COMPANY. 
Incorporated 1828. Commenced operations 1828. 


Number of Mills...... 1 Spinning, 2 Carpet, 1 Fine Worsted. 
19,700 Wool, 2,816 Cotton. 
Females employed. ............... 1, 
Yards -87,000 yards car 


Pounds Cotton consumed ver week 
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Pounds Clean Wool consumed per week.............- 70,000 | Pounds Bleached per annum............. a ate 10,000,000 
Kind of Goods made.......... Carpets, Serges, and Lastings, | Tons Anthracite Coal per annum. ............-+++++++- 5,000 
Tons Anthracite Coal per annum. 4,500 | Cords Wood per annum....... CE 200 
Bushels Charcoal per | Gallons Oil per annum....... 2,000 
Cords Wood per annum,..... 70 | Pounds Starch per 1,000,000 
Gallons Oil per annum. .. .Red, 24,000 ; Sperm, 6,000 ; Olive, | Water-wheels. ...... 1 Turbine 

1,200. Steam-power....... 2 engines, 1,050 horse-power. 
aoe per annum to the amount of............ 100,000 

ater-wheels. ...2 Turbines, 10 ft. diameter; 1 do. 8 ft. 4 in. LOWELL MACHINE-SHOP. 


diameter. 


MIDDLESEX COMPANY. 
Incorporated 1830. Commenced operations 1830. 


Males employed............ 481 
Yards made per week............ . 056 60 
2,500 
Pounds Wool consumed per week........ + 25,000 
Kind of Goods made....... Beavers, Ladies’ Sackings, Opera 
Flannels, Cassimeres, and Shawls. 
Tons Anthracite Coal per annum...... eee 
Bushels Charcoal per annum................0eseeeeeeeee 500 


Gallons Oil per annum..........Spindle, 1,123 ; Sperm, 553 ; 
Red, 16,000; Lard, 5,500. 

Water-wheels....... eeecee 1 Turbine, 5 Breast, 12 and 17 ft. 

1 engine, 125 horse-power. 

1,000,000 .Teasles ; 1,300,000 lbs. Fine Wool; 18,000 Ibs. 
Glue ; $75,000 worth of Dye-Stuffs. 


TREMONT AND SUFFOLK MILLS. 
Incorporated 1830. Commenced operations 1832. 


Looms. ..... 2, 

Yards made per week Cetcccdsedeosenn 380,000 
Pounds Cotton consumed per week.............. «++ 40,000 
Kind of Goods made... ... Jeans, Cotton Flannels, Drillings, 

Sheetings, Shirtings, Print Cloths. 

Tons Anthracite Coal per 8,500 
Bushels Charcoal per annum.......... 
Water-wheels.............. 8 Turbines, 8 ft. 4 in. diameter. 


Steam-power...................2 engines, 1000 horse-power. 


LAWRENCE MANUFACTURING COMPANY. 


Incorporated 1831. Commenced operations 1833. 
-5 and Dyehouses. 
Spindles....... Co J 
550 


Tons Anthracite Coal per annum........... 4,000 
Bushels Charcoal per annum. 
Pounds Starch per -.---170,000 


BOOTT COTTON MILLS. 
Incorporated 1835. Commenced operations 1836. 


Males employed. .... 475 
460,060 
Pounds Cotton consumed per week..............-..- 130,000 
— made. . . Shirtings, Printing Cloth 
—14 to 40. 
Tons Anthracite Coal per annum.................+.+++ 2,000 
Bushels Charcoal per annum.... 
Cords Wood per annum........... ....... 
Gallons Oi] per annum,.................. 7,000 
Pounds Starch per annum. 1 


Steam-power................ -....1 engine, 440 horse-power. 
MASSACHUSETTS COTTON MILLS. 


Yards made per 
Pounds Cotton consumed per week..............++. 178,000 
Kind of Goods made. .Sheetings, Shirtings, Drillings, 10 to 25 
Tons Anthracite Coal per annum. ..... 
Bushels Charcoal per annum................... 
Gallons Oil per annum....... -8,871 
Water.wheels, diam. ..3 Turbines, 10 ft. ; 2 do., 9 ft.; 1 do., 
6 ft. ; 4do., 5 ft. 
-power....... engine, 200 horse-power. 


LOWELL BLEACHERY. 


Number of Mills.............: ..-Bleach ks. 
360 
ed per annum... ....... 15,000,000 


no Pharmaceutical Society o 


000 | other, such as two to one or three to one. 


Incorporated 1845. Commenced operations 1845. 


Capital Stock. 
Number of Mills............. 6 Shops, Smithy and Foundry. 
Males employed. .... 1,1 
Tons Wrought Iron consumed per annum....... ote 
Tons Cast Iron consumed per annum............++++++ 6,000 
Tons Steel consumed per annum...........+e0eeeseeeee 180 
Pounds Brass Composition per annum...... .....++++ 55,000 
Feet of Lumber per sees 1,400,000 


Kind of Goods made... .Pickers, Cards, Top-Card Grinders, 
Lap- Winders, Railways, Drawing Frames ; Coarse, Inter- 
mediate and Fine Speeders; Fine Fly Frames ; Common, 
Sawyer, and Pearl-Ring Spinning-Frames ; Mules, Spoolers, 
Warpers, Dressers, Size Kettles, Hot-Air Slashers, Looms, 
Twisters, Filling Winders ; Shearing, Brushing, and Sew- 
ing-Machines ; Hydraulic Presses and Pumps, Stop-Gates, 
Indigo-Mills, Elevators, Turbine-Wheels, Shafting ; Cut, 
Chipped and Cast Gearing ; Fourdrinier and Cylinder Paper 
Machines ; Stop-Cutters, Gun-Metal Rolls, Screens, Rag En- 
gines, Cylinder Washers, Light and Heavy Rag Cutters, 
Dusters, Stuff and Fan Pumps, Super Calenders with 4 to 
8 Paper and Chilled Rolls, Iron and Brass Castings. 

Plans for Cotton Mills. Plans for Paper Mills. 

Tons Anthracite Coal per annum, 3500 ; Tons Smith’s Coal per 
annum, 600 ; Bushels Charcoal per annum, 7500 ; Cords Wood 
per annum, 450; Gallons Oil per annum, 7200 ; Water-wheels, 
4 Turbines. Machinery complete for a mill of 25,000 spindles 
can be furnished in three months. 


SCIENCE. 


WE extract the following from a recent address before the 
Edinburgh on the Relations of 
Chemistry to Modern Thought, by H. B. Baildon : 

“ Nature as revealed by science displays an inexorable con- 
sistence and incorruptible veracity. There is no magic, no 
jugglery anywhere to be found ; a result honestly obtained 
in the laboratory yields a fact true for uncounted worlds, 
Nature plays the game fairly throughout ; never recants or 
takes back a move ; pays her losses promptly, aye generous- 
ly. And the qualities she rewards are excellent too. Untir- 
ing vigilance and inexhaustible patience, incorruptible fideli- 
ty to fact, joined with an unclouded, cool reason, a lucid, strong 
imagination, and an absolutely fearless loyalty to truth, are 
the virtues that win her confidence. No shrieking to be 
heard hereabouts then. Rather a wonderful and calm pro- 
cess of culture to be witressed. 

«Elements in a state of gas usually combine in equal vol- 
umes, or in volumes bearing a very simple relation to each 
It follows from this 
correspondence of volume that the number representing the 
combining weight and that representing the specific gravity of 
an element is generally the same. Even in compound gases this 
law holds. But it is ascertained that a compound gas, what- 
ever the number of atoms of each kind that go to form it, 
occupies invariably two volumes. As soon, however, as we 

from the gaseous to the liquid or solid conditions of mat- 
ter, we find all trace of this law lost, or at least it holds good 
in so very few cases, and is so completely violated in the ma- 
jority, that it seems some entirely different principle must 
prevail in these regions. Still the law is none the less admir- 
able in its supreme simplicity ; and as we may regard the 
gaseous as the free native state of the elements, it would be 
difficult to find a more beautiful example of the symmetric 
impulse which nature so constantly displays. With regard 
to these three conditions of matter, the gaseous, the liquid, 
and the solid, as on all points involving molecular laws, we 
are as yet very much in the dark. This much we know, how- 
ever, that the molecular forces in a gas seem repulsive, while 
in a liquid or solid they are more or less strongly attractive. 
It is, therefore, no symptom of discord, nor should it be matter 
of astonishment that liquids and solids fail to conform to the 
laws respecting relations of weight and volume which hold 


true for gases. 
GRAVITATION. 


“We know, of course, that the motion of large bodies in 
space, such as the planets and stars, is controlled by the force 
of gravitation, which is believed to arise from the fact that 
every portion of matter in the universe attracts every other 
with a force which varies inversely as the square of the dis- 
tance between them. According to this law, unless some ad- 


800 | verse forces come into play, or matter be infinitely distributed, 


all matter must ultimately be assembled in one immense mass. 
Again, when the conduct of smaller bodies at the earth’s sur- 


000 | face is examined into, this same force of gravitation is found 


in operation, but practically all attractions, except that of the 
earth itself, as a whole, may be left out of account, as the 
comparative remoteness of the sun and other large bodies, and 
the comparative minuteness of terrestrial objects in respect to 
the mass of the earth, make their effect relatively insignifi- 
cant. All bodies, then, near the earth’s surface may be re- 
garded as under the control of terrestrial gravitation, a force 
continually dragging them towards the earth’s centre. But 


5) besides this terrestrial gravitation dragging at every particle, 


there are, in the case of liquids and solids, molecular forces 
often capable of resisting gravitation. For example, if I hold 
this piece of paper up, every particle of it is attracted down- 
wards, and the reason no particle falls is that the molecular 


eee attraction which holds it to its adjacent particles is strong 


enough to resist the downward force exerted by the earth. It 
becomes a question whether this molecular force ia not the 
same attractive force which in another phrase we call gravi- 
tation. When we consider the exp for the force of 


ass 

gravitation which is——————. we see there are two ways in 
(Distance)* 

which the force may be made as t as we please, either by 
increasing the mass or diminishing the distance. Now we 
know that the particles of any kind of matter in a gaseous 
state are further apart from each other than in a liquid or 
solid form. We also know that cold and pressure are the two 
means we employ when we wish to reduce a gas to a liquid or 


000 | solid, which of course can be done. Both these agents tend to l 
Does it not, then, seem | ing to the law of multiple proportions ; {such as, notably, the 


bring the particles nearer together. 


The mutual repulsion of the particles of gases arises apparent- 
ly not from any change in the direction of this force, but is 
os the result of the heated state in which the matter is. 
n solids and liquids the attractive force is still great enough 
to retard and limit greatly the repulsive force which heat de- 
velops, but in a gas the particles, having no hold on each 
other, are freely repelled by heat. We have now come back 
to the point we started from—namely, the different conditions 
of matter which we called gaseous, liquid, and solid. Unless 
I have gone hopelessly wrong, they are all to be accounted for 
by the same law of attraction which governs the motion of 
planets, stars, and systems, What has been said seems to 
give us some clue to the rationale of the diffusiongf gases— 


00 | remarkable and apparently anomalous law. But, if we re- 
900 | gard each gas as in a state of heat—that is, of motion and that 


of a repulsive kind—it is by no means difficult to see why and 
how this diffusion should occur. Whatever be the rationale 
of the law, it is certainly one of the most necessary of all pro- 
visions for the preservation of life in this globe, and were it 
suspended but for a short period, all life would be extinguish- 
ed. The gases would form separate strata, the carbonic acid 
would extinguish all animal life which it overflowed, and the 
undiluted oxygen would cause the consumption of the rest. 


CIRCULATION OF GASES, 


“ Two topics now present themselves as equally allied to that 
we have just been considering—namely, the circulation of gases 
and the phenomena of crystallization. By the circulation of 
gases, I mean the alternate transmutation by means of which 
those gases required for the support of vegetable and animal 
life are in turn prepared for the support of the one by the 
operation of the other, Thus, as we know the vegetable world, 
with few exceptions, decomposes carbonic acid and liberates 
oxygen, while the animal absorbs oxygen and gives off car- 
bonic acid ; and the one is busy assimilating nitric acid and 
ammonia, products which the other persistently concocts, I 
doubt if it be possible for the human mind to conceive an 
arrangement more beautifully simple, or more compietely ade- 

uate than this. This is one of those laws which, to use 

merson’s expression, “ come full circle,” as we trust finally 
all will, and which, therefore, is a source of delight and hope 
to the mind that contemplates it. 


CRYSTALLIZATION THE EVIDENCE OF PURITY AND BEAUTY. 


‘‘ The phenomena of crystallization present both to the eye 
which beholds the resultant forms in all their precise and 
polished symmetry, and to the mental sense which rejoices in 
unity and discipline, a field of unmeasured delight. Every 
flake of snow that floats irresolutely down from the drab win- 
try sky, or drifts with dizzying multitudes over the dim white 
fields, is itself a miracle of crystalline beauty, more graceful 
and more brilliant than any galaxy of diamonds empress ever 
wore. ‘The surface of ice is perforated into beautiful patterns, 
which betray also the secret of its expansion. How these 
molecules of water acquired this architectic power we can not 
say, nor do we yet know the manner and method of its action, 

hether the molecules are polarized, or whether molecules of 
different substances are of different shapes, no one can be said 
to know. But it matters little to the reflections the facts sug- 
gest. We may even agree verbally with Mr. Tyndall, and 
say the forces producing these results are inherent in the mat- 
ter, not in matter generally, for matter differs in its conduct, 
We may say in like manner that the power of thinking is in- 
herent in the mind, the power of loving in the soul. To my 
mind, the teaching of the fact of crystallization is higher than 
that of any facts we have yet dealt with : it declares most dis- 
tinctly the connection of purity and beauty. The tendency of 
the crystal is to cast out all chemical impurity. Without 
this tendency the majority of chemical substances could not 
be obtained pure. Before a substance takes upon itself its 
form of permanence, beauty, and lustre, it rejects as far as it 
can all that is foreign. If not successful at first, it will ona 
second attempt attain nearer to success, and will ultimately 
purge itself to perfect purity. Solid mechanical impurities 
are entangled in the structure, and indeed the presence of a 
solid impurity is necessary to crystallization.” 


FRENCH ACADEMY OF SCIENCES—Janvary. 


On the Interior Constitution of Magnets, by M. Jamin. 11 
various tempered steels are compared, it will be found that the 
minimum conductibility isas much less as the degree of steeli- 
ficaction is elevated. But as the steels of commerce do not 
contain above 1 per cent of carbon, the author has prepared 
a series of steels which have been submitted to repeated ce- 
mentations, and then cast, which are more and more carbonized, 
and of which the last do not permit of forging. Tempered to 
a red-white they are less and less hard, unattackable by acids, 
except aqua regia, less and less conductors of magnetism, and 
less and less magnetic. The last of the series are scarcely 
attracted by an electro-magnet, and barely magnetized ina 
strong coil eitherduring or after the passage of the current. 
M. Jamin explains these facts by admitting that steels which 
are bad poe scorvath of magnetism in the direction of their 
lengths, are also bad conductors in their depths; that their 
magnetization, considerable at the surface, decreases from that 
surface to the centre, and for those most cemented the magne. 
tized layer does not exceed the thickness of a varnish. He 
also considers the law of decrease of magnetism to be estab- 
lished by the foregoing, but since his conclusions have been 
contested he proposes to undertake further and more elaborate 
experiments, which he does not doubt will result in their com- 
plete verification. 

On New Thermic Researches on the Formation of Organic Com- 
pounds—Acetylene—by M. Berthelot. The principal work ac- 
complished in the formation of the four fundamental hydrides 
of carbon resides in the synthesis of acetylene, formed by 
equal atoms uxder the influence of the electric are, The three 
others are then formed from the first term and with disen- 
|gagement of decreasing heat, such as 28-+- 18 and + 8. 
| Thus the synthesis of the three last carbides is exothermic. 
| This takes place directly, starting from acetylene, by the re- 
| action of free hydrogen at a red-heat, but it is limited by con- 

ditions of equilibrium between the four carbides and hydro- 

n. 
oe The formation, starting from the elements of a first funda- 

mental compound engendered with absorption of heat, and un- 
| der the influence of an energy foreign to their direct reactién 
_(a compound which then develops heat in forming directly the 
| other combinations of which it is, to speak properly, the radi- 
| cal)--this formation does not alone characterize the union of car- 

bon with ae. The same phenomena are also observed in 
| the synthesis of many other binary compounds formed &ecord- 


probable that when the distance between the particles becomes | oxides of nitrogen, all formed with disengagements of heat, 
indefinitely decreased, as it must be, this same force will be- | starting from the binoxide a fundamental compound of which 


come great enough to hold the particles firmly to each other ? | the electric synthesis, on the contrary, absorbe—43,3 
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tards made per week, 425,000 Cotton Cloth, 15,000 doz. Ho 
siery, 900 Shirts and Drawers. oA 
Poands Cotton consumed per week..................175,000 Asis 
Pounds Wool consumed per week....................-1,000 
Kind of Goods made. .. .Shirting, Sheeting, Cotton Flannels, ts 
Cotton and Merino Hosiery. = 
ater-wheels....11 Turbines, 9 ft.; 1 do. 80 in.; 1 do. 24 in.; 
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MICROSCOPIC MINERALOGY. 


Tue knowledge of mineralogy forms the basis of the stud 
of rocks. The microscope, which furnished of late years suc 
valuable results in the other branches of natural history, has 
led to abundant discoveries in mineralogy. By reducing a 
fragment of a mineral to a state of thin lamina, a translucen- 
cy is imparted to it which reveals its most intimate structure. 
The mineral lamine destined for microscopic observation are 

repared by rubbing them on emery which is placed on a 
Part surface, such as a plate of iron; the operation is some- 
times done by hand and again by a mechanical apparatus. 
When the mina is reduced to sufficient thinness, it is fixed 
by means of Canada balsam to the so-called object-carrier of 
the microscope. 

On the microscopic examination of such laminz, sea-salt, 
saltpetre, nitrogeneous matters, and sometimes infinitely small 
organisme, are found imbedded in the calcareous formations. 
Polarized light is of very great assistance to microscopists 
in researches on the optical properties of cer- 
tain crystals. 

One of the most curious facts revealed by 
the use of the microscope is the bubbles of 
gas or water inclosed in the minerals. The 
sapphire, the ruby, the spinel. the emerald, 
contain in their cavities slightly dilatable 
liquids. Spectrum analysis has been applied 
to the liquids thus inclosed. The action of 
heat was applied by means of a platinum wire 
heated to redness by a galvanic current, and 
the gases were collected at the moment of 
decrepitation and studied in a vacuum. In 
every case, carbonic acid was found to pre- 
dominate ; according to Vogelsang and Geiss- 
ler, it there existed under a pressure of 75 
atmospheres. The engravings represent dif- 
ferent mineral lamine ; notwithstanding the 
degree of exactness with which they are 
represented, they cannot convey the fineness 
of the texture and the brilliancy of the hues. 
Girard (La Nature). 


NEW-ZEA- 


PHORMIUM TENAX, OR 


the other gave way. This industry is worthy the attention of 
practical ropemakers contemplating emigration, the cheapness 
and plentifulness of the material being of the utmost impor- 
tance, while the market in this and the neighboring colonies 
is almost unlimited. During. 1872, cordage to the amount of 
1057 ewt., and in value £2406, was exported from Auckland, 
There was, of course, a large quantity used within the province 
or sent to other parts of the colony. The flax is found in all parts 
of the province of Westland, the moist climate being favorable 
to its growth ; yet nothing has been done to utilize it. Onthe 
banks of the rivers and in the swamps, flax grows luxuriant- 
ly. Samples of the only kind dressed by the Maories have 
the appearance of delicate glossed satin. Another kind, the 
tai, is remarkable for its length of fibre and great strength. 
The making of flax into _ and all kinds of cordage could 
be carried on advantageously, as the supply of flax is inex- 


haustible. If properly cultivated, by stripping only the outer 


leaves of the plant twice a year, each acre of land would yield 


more than two tons of marketable flax. 


(Nature.]} 
THE INTERNAL HEAT OF THE EARTH. 


Pror. Mour, of Bonn, has contributed to the Neues Jahr. 
buch fiir Mineralogie a very important paper on the causes of 
the internal heat of the earth. After-indicating some of the 
objections which may be urged against the Plutonistic theory 
of the origin of the earth’s internal heat, he discusses the 
data obtained by the thermometric a of a boring 
about 4000 feet deep, through pure rock salt, at Speremberg, 
near Berlin. . 

The proposition from which he starts is as follows: If the 
interior of the earth is still fused, then with every increase 
in depth, as we approach this furnace, a less space must be 
necessary to produce the same increase of heat. The heat 
passes outwards by conduction from a smaller into a con- 
stantly enlarging sphere, and supposing the conductivity of 
the materials to be uniform, the temperature of the outer 
coats of the sphere must gradually diminish in proportion as 
their volume increases; or, in other words, 
the increase of heat per 100 feet must become 
greater and greater in proportion as we de- 
scend. 

Now, the results of the thermometric inves- 
tigation of the Speremberg boring give the 
following numbers : 


For a depth of 

700 feet........ 15.654° 

19.943 

21.939 

23.830 


The third column is a diminishing arithmetical 
series of the first order, showing equal differ- 
ences of 0.050° or 4° R. for every 100 feet, 
By applying this principle to the gaps left 
above 700 feet and between 2100 and 3390 feet, 
Prof. Mohr gets the following table of increase 
of heat for the whole depth : 


Tucrease 
100 feet in depth. 


LAND FLAX. Depth. 

Amonost the smaller plants of New-Zealand, BOD to 1.35° R. 
the Phormium tenaz, or New-Zealand flax, is  . eet... Mee 1.30 
of especial value. In the preparation of this 
fibre the province of Marlborough has been 
from the first introduction of the industry one 1.15 
of the principal exporting districts. At the 1.10 
present time there are about eight mills with . kel PP onsen 
from two to six machines in each. Many men 1.047 
are also employed in cutting and carting the --0.997 
raw material to the mills, for which they are 1800 “ 1500 “ 
usually paid by the load. The operations of 0.896 
stripping, washing, and bleaching are carried 0.846 
on by men and boys, who receive wages vary - 0. 
ing from 10s, to 15s. a week for boys, and from 2100 “ 2800 “ ........ 
20s. to 25s. a week for men, board and lodg- wee 
ing being also found. The scutching of the 
fibre and packing it into bales for export is 0.595 
generally undertaken by contract, the ordinary < ** 
price given being at the rate of 30s. per ton. 3100 3300 “.... 
practicable, is em- 8800 “ 33890 “.. 

loyed to drive the machinery necessary for 
Shs cotection and preparation of the fibre, — VATS Cees, And from this geries he concludes that at a 
and this has, of course, a considerable advantage over SEA-STARS depth of 5170 feet the increase will be nil, because, as he says, 


steem-power, in the saving of the fuel and labor required 
for the latter. The state of the flax trade at present can 
not be considered as satisfactory, owing to circumstances 
affecting the English market, but there can be no doubt 
that a little time wilf remove the difficulties retarding 
its development, and that it will ultimately prove one of 
the largest and most remunerative articles of export. In 
abundance and quality of the raw material, and facilities for 
producing the manufactured product at a paying price, no 
other province is believed to possess so many advan- 
tages. 

In the province of Canterbury, the lower hills, and more 
especially the peninsula, are rapidly being covered with Eng- 
lish grass and clover, which spread of their own accord, kill- 
ing the native pasture, and are,in consequence, every year 
able to carry larger numbers of stock. In the wetter and 
richer lands, large quantities of Phormium tenaz grow, and 
these require to be destroyed before the Jand can be ploughed ; 
but the soil underneath is usually so productive as to well re- 
pay this cost, and, moreover, the plant itself may, in many 
ocalities, be made a source of profit by sending it to a flax. 
mill. The difficulty of obtaining a supply of skilled labor has 
hitherto prevented the establishment oF many industries, and 
various proposais have been made with a view of promoting 
them. The preparation of the Phormium fibre has been hin- 
dered by the high wages, and many of the mills which were 
in operation have been ciused for this cause. Still, if a suffi- 
cient number of laborers were introduced, this industry, for 
which a practically unlimited supply of raw material is avail- 
able, is capable of being largely extended and profitably 
worked, especially as it does not require highly skilled arti- 
sans. Ordinary laborers are quite equal to the general work 
of 6 flax-mill, as at present arranged. The province of Tara- 
naki, from the sea for severa! miles inland, is, asa rule, beauti- 
fully level, smoothly clothed with grass or clover. The land 
adjacent to the coast is generally open and covered with fern, 
Phormium tenaz, or clover, for a distance varying from one 
to fifteen miles inland, while the interior is densely wooded. 
Among the industries that would require capital to develop, 
would be the establishment of a factory for fibre-spinning and 
conversion of the material into sackcloth and bagging. A 
rope-walk would be founda profitable speculation where there 
is such an immense quantity of the Phormium, and very little 
capital would be needed for either of these undertak- 


ings. 

Pie manufacture of rope from prepared Phormium is now 
an industry of some importance in Auckland, but might be 
more extensive. In consequence, it is said, of the opposition 
ef the English ropemakers to the use of Phormium, or at 
least to paying for it a price proportionate to that given for 
Manilla hemp, it has been found more profitable to man- 
ufactare the ropes in Auckland than to export the fibre in 
bales. The cordage thus manufactured has been tested on 
her Majesty’s war.vessels visiting the port, and has been 
highly commended ; and similar commendations from the offi- 
cers of an American and Italian war-veasel, which visited the 
port, have been published. It has also been put to the most 
trying tests in ordinary wear, and has come out satisfactorily. 
Da a severe gale it was found that the rope, when subject- 


ed to same strain as , remained unbroken, while 


ductions of the ocean.—La Nature. 


THe asteria or sea-star is an animal without vertebre, with 
equal branches disposed in more or less triangular rays. Sea- 
stars, according to Moquin-Tandou, the naturalist, strew the 
soil of submarine forests. The soundings made by Captain 
MacClintock, in exploring the course of the North Atlantic 
telegraph, discovered, at a depth of more than 500 metres, 
living asteria, which belong to species the traces of which 
have been found in the most ancient strata of the earth, and 
which prosper under this enormous pressure, in a region 
almost inaccessible to solar light. 

There exists nothing in fresh waters that resembles the 
asteria. It is consequently an essentially marine animal. 
Sea-stars present themselves in various colors : there are some 


SEA STARS. 


of a yellowish grey hue, of an orange, of a garnet red, of a 
smoked violet, of an obscure red color. Their body is sup- 
ported by a calcareous envelope, composed of pieces ogee § 
position, united by tendonous fibres, and are furnished with 
tubercles and spines. M. Gaudry estimated more than 11,000 
solid pieces in the reddish sea-star. The sea-star has its 
mouth in the centre of the body on its under surface. 
Encrinite or stone-lily is also a marine animal bearing great 
resemblance to the sea-star, but lives fixed on foreign bodies 
by a flexible stalk, as is shown in the above engraving, which 
resents four individuals in different positions, 
his animal (Pentacrinus europaeus, Thompson), commonly 
known as Head of Medusa, is one of the most singular pro- 


the end of the increase will come when the last increase of 
0.445° R. is absorbed by the déduction of 0.05° R., therefore 


after 4 or 8.9 strata of 200 feet, and therefore 1780 feet 


deeper than 3390 feet,* and he adds that even if the diminu- 
tion of the increase of heat with depth took place at the rate of 
only y}o° R., instead of 7$5° R., the region of constant tempe- 
rature would be reached at 13,500 feet. 

A similar diminution of the increase of heat with depth 
was observed in the case of the boring at Grenelle ; but here 
the depth reached was far less, and the diverse character of 
the rocks passed through caused doubts to be entertained as 
to the accuracy of the result.¢ 

In these results, Prof. Mohr finds a strong confirmation of 
all the objections that have been urged from other sides 
against the Plutonistic theory. “The cause of the increasing 
heat in the interior of the earth,” he says, ‘‘ must lie in the 
upper strata of the earth’s crust. . The theory of vol- 
canoes must of course adapt itself to the above results, and 
the fluidity of the lavas is not a part of the incandescence (no 
longer) present in the earth, but a local evolution of heat by 
sinkings, which have always been produced by the sea and 
its action upon solid rocks, as indeed all volcanoes are situated 
in or near the sea, This local superheating of the volcanic 
foci contributes greatly to the internal heat of the earth. 
For the internal nucleus of the earth can lose but little heat 
outwards, on account of the bad conductivity of the siliceous 
and calcareous rocks, whilst, in the lapse of ages, it must 
propagate uniformly all the heat effects of the volcanoes, and 
thus a constant elevated temperature must prevail in the in- 
terior, and therefore we come to the conclusion that increase 
of heat in the interior of the earth, which is everywhere met 
with, is the result of all preceding heat-actions, uniformly 
diffused by conduction in the internal nucleus of tle earth.” 
Further causes of terrestrial heat are, according to Prof. 
Mohr, the formation of new. crystalline rocks from sun- 
warmed, infiltrated fluids, and also chemical processes such as 
tlie evolution of carbonic acid by the contact of oxide of iron 
with the remains of organisms, the formation of pyrites and 
blendes by the reduction of sulphates in contact with organic 
matters, the decomposition of lignite and coal, etc. 


THE STEAM SAPPER IN FRANCE.—It appears likely that 
the French Government will adopt Messrs. Aveling and Por- 
ter’s steam sapper for use in the artillery service. On the 
7th of January an experiment was made in the Champs de 
Mars before General Cissey, Minister of War, when a hens 
power steam sapper hauled a train consisting of 18 guns, 
weighing 29,000 kilos. The guns were all connected with 
chains, and the train was more than 135 yards long. Had it 
been hauled by horses, 110 would have been used. The suc- 
cess of the experiment was complete, 


* In this calculation, Prof. Mohr seems to have made a t slip. If 
the increase of heat diminishes at the rate of 0.05° R per 100 feet, it is 
culation. eet as the 8 the zero t 
reached at 4980 feet. 

t See Vogt's * Lehrbuch der Geologie,” Bd. I. p. 28 
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